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J-iBSTRA CT 

A numerical procedure using Newton-Raphson technique 
is used for finding wet bulb temperature from observed dry 
bulb temperature relative humidity and barometric pressure. 
Assuming maximum temperatures cvnd daily temperature ranges 
of the day as random variables , maximum temperatures and 
daily ranges are estimated from samples cf ten years data 
by t-distribution for various confidence limits. A para- 
meter called "Average Hourly Temperature deviation is 
defined and its effect on Equivalent temperature differential 
is demonstrated. P* mathematical model for finding- cut 
optimum daily temperature distribution has been developed. 

An average value of the above parameter is chown as the 
optimality criterion. Computer programs for system design 
calculations have been developed. 
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CHAPTER 1 


INTRODUCTION 

1 . 1 Design Conditions and Cooling Loads 

The first step in the design of any cooling system is the 
estimation of air-conditioning cooling load. To a very great 
extent initial cost, operating cost csnd performance of system 
will depend upon these calculations. 

The accuracy of cooling loads depends upon the accuracy 
of several factors used in their calculations . More important 
of these factors are the difference between inside and outside 
temperatures , solar heat gain through the structure and heat 
transmission coefficients for various parts of structure. 

To be consistent the several factors used in calculations 
of heat loads should be selected with an accuracy proportional 
to their relative effect upon the final results. 

Typically an error of 10% in heat transmission coeffi- 
cient for walls, ceilings or infiltration will result in less 
than 3% error in total loads? whereas an error of 10% in design 
temperatures might result in nearly equal percentage of error in 
total equipment load. Hence the importance of establishing 
accurate design conditions can hardly be overemphasized. 

The outdoor design conditions must be specified such 
that the designer has the opportunity to use his judgement 
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in selecting the appropriate outdoor conditions for the specific 
application. This selection is based on the tolerance (devia- 
tion) permissible with the specified indoor conditions. 

The heat gain or loss is the amount of heat instantane- 
ously coming into or going out of the space. The actual load is 
defined as that amount of heat which is instantaneously added 
or removed by the equipment. The instantaneous heat gain and 
the actual load on the equipment are rarely equal because of 
thermal inertia or storage effects of the structure. 

In order to compute the cooling load it is necessary to 
first establish the design conditions , namely the outdoor and 
indoor temperature and humidity and the ventilation rate. Cal- 
culations are then carried out for the following components. 

(i) . Load from solar radiation, sky radiation and from outdoor 
indoor temperature differential for glass areas and exterior 
walls and roofs , modified by periodic heat flow or lag factors , 
depending upon the type of structure. 

(ii) Load due to heat gain through interior partitions, ceil- 
ings and floors of adjoining unconditioned spaces. 

(iii) Load due to heat sources within the conditioned space 
such as occupants, lighting, power equipment and appliances. 

Load from Infiltration of outdoor air. 

Miscellaneous heat loads. 

Load from outdoor ventilation air . 

\ 


(iv) 

(V) 

(v^) 
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Repetitive nature of load calculations suggests the deve- 
lopment of a computer program for system loads fmcre accurately 
and readily. 

Present Inv estigation ; 

Present work consists of the following xive parts? 

(A) Computer scheme has been devised for finding wet bulb 
temperature from observed dry bulb temperature.- relative h\am.i" 
dity and pressure. 

(B) Maximvira temperatures (dry bulb and wet bulb) and ranges 
(Max. temperature - Minimum temperature) of a day are assumed 
ai 5 random variables. liaxirsm temperatures and daily ranges 
are then estimated from samples of 10 years data by t-distri- 
bution for various confidence limits. 

(C) The daily variation of temperatures have been studied. 

It is observed that peak loads are influenced not only by the 
maximum temperature and daily range but also by the magnitude 
of values of temperatures around the maxinurti temperature, a 
parameter called '-Average hourly temperature deviation" is •W®3.'f*d and 
defined as the average (over 24 hours) deviation of hourly 
temperature from the maximim! temperature for the day. Its 
influence on the peak loads and total eouipment load is studied, 

A mathematical model for finding out daily temperature 
variation has been developed. Depending upon a selected opti- 
mality criterion, corresponding to any range, an optimal 
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variation can be obtained. A computer program has been developed 
for this purpose. In view of the fact that average ho iirly tempe- 
rature deviation plays an iroportant role in estimation of peak 
loads, an average of this parameter has been chosen as the opti-- 
mality criterion. The optimal variation problem has been formulated 
as the solution of set of simultaneous linear equations, Lagrangian 
Multipliers are used for introducing equality constraints. The 
method is deterrain is tic and finds out exact solution for the prob- 
lem formulated. 

(D) Computer programmes have been developed for, 

(i) calculation of equivalent temperature differential for 
various wall constructions, vrall orientations, outside design 
conditions and latitudes, and 

(ii) calculation of direct, diffuse and reflected solar radiation 
intensity falling on various v/all orientations and latitudes. 

The results obtained for cities Allahabad, Amritsar, 
Ahmedabad, Ecmbay, Delhi and Madrras are presented, 

(E) A computer program for calculation of systems cooling 
load has been developed. A nex«7 nomenclature has been evolved 
for feeding in building configuration parameters. Some 
standard tables in ASKPAE, Hand book of Fundamentals have been 
fed in the computer and are utilised in the calculation of the 
system load. 

Literature survey has been presented in Chapter 2. 

Chapter 3 contains a detailed discussion of aaialytical and 
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the 

nuTiierical work. This covers^.ethofis of data reductions expres-” 
sions for outdoor design conditions? mathe“'atical rriodel for 
computing average (for all of India) daily temperature variation 
as a function of daily teripera.ture range; computation of equi- 
valent tenpers-ture differentials for various standard construc- 
tions used in India and of solar heat gai-ns for Indian latitudes; 
and utilization of above computer values in sstiTaating cooling 
loads. The various coraputer prograns along'’'ith instructions 
for using these are presented in Chapter 4. Chapter 5 contains 
tabulated results and some of the computer outputs. Bibliography 
and nomenclature for syiabols are presented in the following 
chapters . 



CH^iPTER 2 


LITER/TUFF SURVEY 


2.1 Data Reducti on s 

Hourly values of dry bulb temperature and relative hTomidity 

for 1st and 15th of each month (Farch • Sept.) for 10 years (1955- 

1964) for 28 stations have been collected from four Regional 

Meteorological centers viz. Delhi, Magpur, Boitibay and Madras^®’. 

Average (for the month) hourly pressure values for the same 28 

stations have been obtained from^^ Indian ''feather Review Annual 
lb 

Sximmary Part A ' . The average (for the month) hourly vrind velc-“ 
city values have also been obtained from. Indian Feather Review 
Annual Simraary Part 

The observed datci, had to be first reduced to dry bulb and 
v?et bulb temperature values and their daily reinges. 

Complete thermodynamic properties of moist air have been 
presented by J.A. Goff and S. Cratch in 1945^^. These are also 
reported in the 1967 edition of ASfTlA.F, Guide Hand book of funda™ 
mentals^^ . Chapters 6 and 21. This has been utilised by Th A.. 
Spofford in 1969^® for presenting a computer program for calcu- 
lations of the various thermodynamic properties of moist air. 

In the present work this program has been modified and 
Wewton-Raphson technique has been applied for calculating 
thermodynamic wet bulb temperatvire from observed di^i^ bulb 



2 . 2 Design Conditions s 


Two procedures have been discussed in the literature 
for establishing design conditions. 

(i) Empirical adjustment of extreme temperature are recorded. 

The correction factor used is based on the experience of the 
designer with the performance of similar air conditioning sys- 
tems over the past many years. 

(ii) Statistical analysis of leviathan size of the past 
recorded data. 

Most of the work for establishing reliable outdoor design 
conditions has been done in developed countries where hxige "nount of 
data is available on punched cards ^ recorded tapes or disks i the 
analysis of design conditions though time consuming and labori- 
ous, is nonetheless feasible. On the other hand, in India most 
of the meteorological centers have come up only recently and 
auto recorders are available at very few places, and of course 
data on punched cards for computer processing is out of the ruestion. 

Considerable effort V7as therefore invested in copying 
the hourly recorded data for ten years for 28 different cities 
from records available in four different regional centres in 


India. 
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^ ^ Equivalent Temperature Differential ^ 

Concept of sol " air temperature was first introduced 
by C.O. Mackey and L.T. Wright^ in 1944. Outdoor air tempera- 
ture and solar radiation intensity xvere assumed to be periodic 
and temperature of inside surface of the building was calculated 
for a single homogeneous material and approximate solution was 
found by neglecting higher order terms. Siibsequently in 1946 ^ 
the authors'^ gave a method to reduce composite walls and roofs 
to equivalent homogeneous, walls and roofs. 

This concept was first applied to several practical wall 
constructions by J.P. Stewart^ in 1948, who introduced the 
parameter '"Equivalent temperature differential" for calculating 
unsteady state heat gain through walls and roofs. 

2 . 4 Solar Heat Gain Through Glass ; 

J.L. Threlkeld and R.C, Jordan in 1958 reported proce- 
dures for computing values of direct solar radiation and diffused 
solar radiation on clear days for various latitudes. Based on 
their work, empirical relations for calculating intensity of 
direct and diffused solar radiations as a function of angle of 
incidence have been published in ASHFAE Guide 1967 - Hand book 
of Fundamentals. 

7 

Pamelee in 1945 has presented a procedure to find the 
xx properties of glass . 

Threlkeld (1962) has presented equations utilizing the 
X above parameters to calculate cooling loads for structures. 

These equations have been used in present investigation. 



CHi5J>TER 3 


MF ^J^YTIC A L .nH D I-TIR'IER I CAL WORK 

3 , 1 Computation o f Met Bu lb T emper atu res ^ 

A computer program has been developed to calculate the 
wet bulb temperatures from the measured values of dry bulb 
temperature relative humidity and barometric pressure b^'' ITev/tcn 
Raphson iteration of wet bulb temperatures. The nTome- 
rical calculations are based on the following relationships. 

Vapour Pressure^ ^ ; 

The v/ater vapour pressure (Pg*) for saturated air tempe- 
* 

rature t xs, 

log^O Ps* “ 16.386396 + 0.00137804 t* 

- 5656/(459.67 + t*)-3. 560573 
X log^ [(459.67 + t*)/100] ...(3.1.1) 

where temperature t is adapted in degrees Fahrenheit. 

Specific Heat of Dr y Air : 

The specific heat of bone-dry air at temperature t*, is 
Cp* = 0.2402 + [(0.0000014) (t*-50)] ...(3.1.2) 

The teimi in brackets is a slight adjustment for temperatures 
above 50°F in order to give a match with tabulation in ASHRAEj, 
Hand book of Fvmdamentals^^ ^ chapter 21 ^ Table 1. It is to be 
taken as 0 at temperatures of 50°F and below. 
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Enthalpy of Saturat e d ^7ater Ve .pour^^; 

Entha.lpy of saturated water vapor at temperature t* is 
hg* = 0.444t* + 1061 (3.1.3) 

Values computed from this equation are found to agree with the 
data published in J-SHRF;,S;, Handbook of Fundamentals^^ Table 2. 

Enthalpy of Condensed T Tater ^ 

h^,* = t* 32.00 + [0.11] (3.1,4) 

The adjustment in brackets is made to approximate 
closely the data in ASHPJN.E. Hand book of Fundamentals" ^ Table 1. 

The preceding relationships yield the following expressions 
for humidity ratio of moist air.M Humidity ratio for saturated x 
air at wet bulb temperature t* is? 

Wg* = (0,62197) {Ps*/(P“-Ps*) > + {lo95(t*+60)^/10^^] 

(3,1.5) 

The foregoing is from hSHRlE, Hand book of Fiandamentals ^ 
X'^ith term in brackets added empirically to make small adjust- 
ment for strict agreement x«7ith tabulated values. 

Humidity ratio for moist air at prevailing dry bulb and 
wet bulb temperatures is, 

w = Wg* - (t-t*) [cpa*/(hg*"-h^,*)] (3.1.6) 

Alternatively the humidity ratio -at dry bulb temperature t, 
relative humidity and satxirated vapor pressure Pg' , is 
0.622 c^) 

Y.T» = S.. 
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Calculations of wet bulb temperature from the observed 
dry bulb temperature, relative humidity and barometric pres- 
sure are then carried out in the following manner. 

(1) Saturated water vapor pressure at observed dry bulb 
temperature is calculated from equation (3=1.1), 

Pg ' = 10 ^' 

Where, R = 16.386396 + 0.00137804 t^j^ -5656/(459.67 + t^j^) 

- 3.560573 log^ [(459.67 + t^3j^)/100] 

(3.1.8) 

(2) Actual humidity ratio for given data is given by 
equation (3.1.7), 




0.622 




(3.1.9) 


where p’ is the observed barometric pressure. 

(3) As a first guess, the values of wet bulb temperature are 
assumed to be, 


tv;b = t^j, - 15 (3.1.10) 

(4) Specific heat of dry air at this wet bulb temperature 
is given by equation (3.1.3), 

Cp* = 0.2402 + [(0,0000014) (t^j^-SO)] 

for t^^b > 


* = 


= 0.2402 


(3.1.11) 


'p for t^,j3 < 50 F 

Enthalpy of saturated vrater vapor is given by equation (3.1.3) 
hg* = 0.444 t^j^ + 1061 (3,1.12) 


0.444 t^j^ +1061 
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Humidity ratio for saturated air at this wet bulb temperature 
is given by equation (3,1.5) , 

Wg* = (0.62197) {pgV(P"Pg*)> 

+ [l,95(t^j^ + 60)VlO^^] (3.1.14) 

Humidity ratio at prevailing dry bulb temperature and assumed 
wet bulb temperature is given by equation (3.1,6) j 

W = Wg* (t^b-t^rb) EcFaV(V"^w*) (3.1,15) 

(5) A function F is defined as. 


F = (3.1.16) 

temperature 

If the assumed value of wet bulbAere the tfue "Waliie, then, 

F = 0 

Combining equations (3,1.15) and (3,1.16) , 

f ' ’"s* - 'tat - t0PjV(hg‘-h,.,*)l - F' 

Differentiating (3.1,17) x«;ith respect to t^,b^' 


(3.1.17) 


dF 


dWg* 


dt 


wb 


+ [cpp_V(h^* - >H;*)]” (t^ - t^b^ 




dcp_* 

“ G. 

dt 


X cp^* (- 


V7b 

dh„* dh-, * 


)] / (h^* ~ h,^*)^ (3.1,18) 


L.14) and (3. 

Wg* = 0.62197 [10^V(P"10^^) I + [1.95(t^jj+60) VlO^^] 


Wg* from equations (3.1.14) and (3,1.1) may be written as, 


... (3,1.19) 

= 16,386396 + 0.00137804 t^,b“5^56/ (459. 67 + t^j^) 

- 3.560573 Icg^ ( (459 . 67 + t^^j^) /lOO] . 


where Rl 
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Differentiating equation (3.1.19) with respect to 

dWg*/dt^^]-, = 0.62197p X 10^'^ log^lO /(p~10^^) ^ 

[0.00137804 + 5656/(459.67 + ^-3 . 560513/ (459 . 67 

+ t^^jj)] + 5. X 1.95 (t^^j3 + 60)'^ /lO^^ (3.1.20) 

Differentiating equations (3,1.11) , (3.1.12) and. (3.1.13) . 

dhgV<it^b = 0,444 (3.1.21) 

dh^Vdt^b = 1 (3.1.22)_ 

dcpV^t^b = ° %h ^ 

(3.1.23) 

dcpVdt^jb = 0.0000014 for t^^b > 

Sxibstituting values from equation (3.1.20) to equation (3.1.23) 
into equation (3.1.18), dF/dt^b calculated, 

(6) Next approximation is made by Newton Faphson convergence 
techniques as , 

t^b (I+l) = t^j^{I)~F/(dF/dt^t,) (3.1.24) 

(7) Steps from equation (3.1.11) to equation (3.1.23) are 
repeated until the difference between two successive approxi- 
mations of t^^b is less than 0.001°F and the difference betv7een 
actual humidity ratio calculated by equation (3.1.9) and the 
humidity ratio sapproximated by equation (3.1.15) is less 
than 0.00001. The value of -t^j^ thus obtained is the required 
wet bulb temperature corresponding to the given dry bulb tem-’ 
perature, relative hmidity and barometric pressure. 
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Computation o f Out door Design Conditions ; 

Outdoor conditions contribute to the system load in 
the following two ways r 

(i) Sensible heat gain through the structure. 

(ii) Sensible and latent heat gain from infiltration and 
the required ventilation. 

Expressions for sensible heat gain through the glazed 
and opague surfaces of the structure are presented in Sec. 3.3. 
It may be concluded from these expressions that sensible heat 
gain through structure is directly proportional to the daily 
maximum dry bulb temperature of the day and inversely to the 
daily dry bulb temperature range. 

Heat gain and moisture gain in the space by exchange 
of air through infiltration or ventilation are given by. 


q = ma (ho - 

hi) 

(3.2.1) 

raw = ^-o - 


(3.2.2) 


where, q is the rate of heat transfer, Btu/hr 

m^ is the rate of exchange of dry air Iba/hr. 

and are respectively the enthalpy of outdoor 
and indoor air, Btu/lba. 

1 % is the rate of moisture transfer IbX/br. 

Wq and W£ are respectively the humidity ratio of the 
outdoor and indoor air, Ibw/lba. 

It may be concluded from these expressions that infiltration 
and ventilation load is directly proportional to the daily 
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maximiam ary bulb and wet bulb temperatures and inversely 
proportional to the daily dry bulb and wet bulb temperature \ 
ranges. 

Average Hourly Temperature Distrib u tion ; 

The selection of design outdoor conditions from, recorded 
weather data should, therefore, be governed both by daily maxi- 
muni temperature values and the daily temperature range. The 
design day would be one where maximum daily temperature is 
high and most hourly temperature values Cluster around the 
maximum value. Keeping this objective in mind, a new para- 
meter "Average Hourly Temperature Deviation" denoted by c is 
introduced. This is the averages for 24 hours, of the devia- 
tion of hourly temperature values from the maximum temperature 
for the day , that is , 

24 

0 = 1/23 I - Thl (3.2.3) 

h=l 

where, '^ qx^sx maximum outside temperature of the day, 

Tj^ is the hourly outside temperature at the hour h. 
Obviously, average hourly temperature deviation will alw^ays 
be a positive quantity . 

Intutively it appears that the value of average hourly 
temperature deviation would seriously effect the peak loads 
and total load on the equipment. This can be demonstrated by 
studying its effect on heat transmission through structures. 
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Figures 3.2.1 and 3,2,2 present the results for Bhopal computed 
from the observed data for years 1955 through 1964, These 
curves indicate that an increase in average hourly temperature 
deviation substantially reduces the peak loads and vice versa. 

Optimality Criteria ? 

The following optimality criteria may be chosen for 
predicting design conditions ir 

(1) A high value of daily maximim dry and wet bulb temperatures 
which are not exceeded a specified number of times in the year. 

(2) A low value of daily dry and wet bulb temperature ranges ^ 
such that values lower than these are not encotantered a speci- 
fied number of times a year. 

Student's t Distribution ;^'^ 

Student's t distribution has been applied to the reported 
weather data in order to predict the daily maximum dry and wet 
bulb temperatures y and daily dry and wet bulb temperature 
ranges , 

Following assum.ptions have been madej, 

(i) Recorded data for the 1st and 15th of each month repre- 
sent the average values for the fifteen days around each of 
these two dates. 

(ii) Daily maximiim temperatures for anyone, date, say July 
1st, are randomly distributed over the years. 
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(iii) Daily ranges for a specific date are randcraly distri- 
buted over the years = 

For the present investigation- sanple of 10 years 
data are used to predict the daily temperatures for various 
confidence limits « 


In simple sampling from a population witli mean p and 
variance , the distribution of the mean x of the sample of 
n members has y for its mean and a^/n for its variance This 
result holds whether the sample is small or large and whether 
population is normal or noto Statistic S , defined by 



is an unbiased estimate of the population variancea This 

estimate of a is said to be based on (n-1) degrees of freedom, 

since (xj[-x) are not independent, being connected by linear 
n 

relation Z xj^-x =0. 
i=l 

In simple sampling from a normal population of mean 
and variance the deviation x-y is a normal va.riate. 

(A variable which possess a probability distribution is often 
called variate) with mean 0 and standard deviation n/Zn 
where a is the standard deviation of population = The quotient 
of (3C-y) divided by cr//n is , therefore » normally distributed. 
If however, in place of the constant 0 , we use the variable 
estimate s from the sample we have statistic, 
t = (3c - y) Zn / S 
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which is not normally distributed (The distribution discovered 
by WoS= Gosset) « 

In random sampling the probability that the value of t 
will fall in the interval 2t is given by , 

„ 1/2 (v+1) 

dp = dt//vB(l/2, l/2v)(l+tVv) 

where B(m, n) = -/ (x^“^ 4 x^"^) /(14-x)^'*’^ , dx 

0 

The probability curves for various values of t have been pre- 
sented in the literature^^ , 


Chief Features of t-distributions! 


The equation to the t probability curve is ^ 


= 1//V B(1 , ^ ) 


+.2 1/2 (V4-l) 

1 /( 1 + 

V 


The curve is symmetrical about the line t = 0 since only 
even powers of t appear in the equation of curve. Further since 
l/l4-(t'^/v) decreases rapidly as |t| increases, the t-curve 
will tail off to zero on each side of the origin. In other 
v7ords the curve is asymptotic to the t-axis at each end. The 
curve has maximum ordinate at t = 0. 

The probability that the value of t from a random sample 
will be between two fixed values tj and t 2 is given by inte- 
grating y with respect to t from t^ to t 2 . 

Similarly, if P be the probability that the value of 
|tt from a random sample will exceed t^we have. 
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1 ^ ,1/2 (v+1) 

P = 2 / l/(/v3(±, ^)) dt/(l+(tVv) 

to 2 2 

Values of tQ have been tabulated in the literature^® for various 
fixed values of P for various values of v . These are to be 
used for smaller samples where „ For values of v > 60 , the 

fact t is asymptotic permits the use of a standard noimial variate » 
Example ; 

The maximum daily temperature for Delhi on 15th June for 
10 years {1955-64) are shovm in the follovring table. Objective 
is to predict, for various confidence limits, the daily maxi- 
mvim temperatures for Delhi on 15th June, 

Table 3.2.1; r-mXII4UIl DAILY TEMPERATURE, JUNE 15TH DELHI 


Daily Maximum' 


Year 

Temp . °F 

(Temp“X)^ 

1955 

104.00 

6,25 

1956 

103.30 

3,42 

1957 

106.60 

26,52 

1958 

109,76 

68,89 

1959 

104,00 

6.25 

1960 

88.00 

12,25 

1961 

106,00 

20,25 

1962 

103,10 

3.14 

1963 

87.80 

12,00 

1964 

102,00 

G,25 
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X = 101,456 a of population =1,4 

from tables^^ values of t for 75%, 90%, 95%, 97,5% and 99.5% 
confidence limits are found to be. 


ft 

U1 

o 

l( 

o 

o 

^.90 = 

1,81 

^•95 ^ 2^23 

t g0 — 2o76 

^.99 "" 

3.17 


max. 50 

^ ^.50 

X a 



= 101.456 + 0.70 X 1,4 
= 102.43®F 


T^ax 90 “ 101.45 + 1.81 x 1.4 

= 104°F 

^max.95 “ 101,45 + 2.23 x 1,4 

= 104.57 

'^max.98 “ 101.45 + 2.76 x 1.4 

= 105.31 

Tj^ax,99 “ 101.45 + 3.17 x 1.4 
= 105.88 

3 ^ Computation of Hourly Temperature Distribution for India ; 

A mathematical model has been developed to find out the 
average (for all cities of India) hourly temperature distribu- 
tion for various values of daily temperature range and different 
values of the average hourly temperature deviation. 

Definitions and Formulation s 

Daily temperature range is defined as. 

Daily range = %ax ’ ’’min (3.3.1) 
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v^here is the maxiinimi temperature of the day. 

^min miniraxom temperature of the day. 

Hourly temperature differential at any hour t is defined. 


^t “ *^t " "^lain (3.3. 2 ) 

where, T,^. is the temperature at any hour t. 

t is the time in hours reckoned from midnight. 

The entire collected data for 28 stations is sorted out 
by various specific values of daily temperature range. For 
each value of the reinge, a sinusoidal curve for hourly tempera 
ture differential is assumed and the error between the assumed 
curve and the actual temperature differential is minimised. 

In the present analysis /hourly temperature differential 
has been assumed to be periodic with 12 harmonics, 


11 


12 

°t “ ^o I sin Nwt + I b„ cos N tot (3.3.3) 
N=1 ■ N=1 

where to = Tr/12 

SINE term of 12th harmonic is redundant, since this is always 
zero for Integral hours. 

Most likely times of occurrence of maximum temperature 
of the day and minimum temperature of the day are established 
by frequency of their occurrence .at various times. Let these 
times be and respectively. 
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Constraints ; 

Then the following constraints follow from equations 
(3.3.1) through (3.3.3), 


and 


o 


+ 


+ 


11 

12 

y a,-. 

sin NcoH ^ + y 

L T'J 

N=1 *• 

max 

N=1 

11 

12 


sin NcoHj^i + 1 

N=1 

N=1 


cos = Range 

(3.3,4) 

cos NwH_.- = 0 (3.3.5) 


Mean value of the average hourly temperature deviation 

is found from the data having the specified range. It is termed 

Thereby following additional constraint can be fomnulated 

using equations (3.3.1) and (3,3.3), 

24 11 12 

— y [Range ~ (a + 7 ci„ sin Ncot + 7 bjj cos Moit) ] 

23 t=l ° H=1 ^ N=1 


a 


av° 


(3.3.6) 


Error Function ; 

Total error is defined as the sxim of the squares of 
error between the assvimed curve and actual tei^ps^s'ture diffe- 
rential at selected points , 

No. of days 24 11 

Total error = ^ 1 

1 t=l N=1 


12 

+ y b„ cos Ncot} 
N=1 



(3.3,7) 


where, T^ is the actual temperature differential at time t. 
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The equality constraints given by equations (3=3.4), 

(3.3=5) and (3.3=6) are introduced in the above error function 

tb.rough Lagrangian multipliers X 2 S and X 3 as follows, 

Ko.of days 24 11 12 2 

E = ^ L S ajT sin Teat + J b.-, cos Nwt)-T^3 

1 Nt=l N=1 ' M=1 

11 12 

+ X. [Range - (a^ + I a^^ sin NuH + b cos NwH ) 3 

N =1 N =1 

11 12 

^2 ^^o ^ ^’^^min ^^“^min^ 

N=1 N=1 

24 11 

+ X 3 [o - (1/23) '[ {Range ~ (a + I a,^ sinaiN t 

t=l 17=1 

12 


+ 1 bjj cos Nwt) ] 


(3.3,8) 


N=1 

Minimizing the Error ; 

The error function E in equation (3.3.8) is nov; minimised 


with respect to the coefficients a , a^. 


U1‘ 


b -1 , e o = b 


12 


and multipliers X^^, X 2 r X 3 , This is accomplished by differen- 
tiating the error function E v/ith respect to each one of these 
coefficients and multipliers and equating each one of the deri- 
vative to zero. 

No, of days 24 11 

■«- SE/3a_ = [ I 2 y. { (a + I sin Nwt 

1 t=l - 17=1 

12 24 

+ I bjj cos Na}t)-T^ 3 ~X^+X2+(X3/23) | 1 (3.3.9) 

N=1 ^ t=l 

NO, of days 24 11 

3E/3aig = I 2 X [(a + I a., sin Kmt 

1 t=l N=1 

12 

+ cos Neat) -T^] sin Ncat^ 


N=1 


24 


X]^ sin NcoH ^^y +X 2 sin +^3 x — sin Ntat 

i=l 

where N = 1, ... 11 (3,3.10) 
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HOoOf days 24 11 

3E/3b,T = Y 2 X [ (a + Y sin IJwt 

1 t=l ^ K=1 ^ 

12 

+ I bjj CCS Imt) - T^] cos Nwt 
K=1 


where N - 1, ... 11 (3.3.11) 

3E/8Xj^ = Range - (a^ + J ^ sin + I cos 

N=1 15=1 

(3.3.12) 

11 12 

3E/9Xo = + I a., sin H + I b,, cos (3.3.13) 


" cos + X 2 CCS +X- X — r J cos NoJt 

23 


3 E/ 9 X 2 — a^ + 


rain (3.3.13) 

N=1 


24 11 

3E/3X3 = '^av "■ (V23) J [Range - (^o*^ ^ 

t=l K=1 ^ 

12 

+ 'I bjj cos Wait)] (3.3.14) 


Nov 7 putting j 


3E/3a^ = 

0 


3E/3aj^ = 

0 

for N = 1 , ... .11 

3E/3b^^ = 

0 

for N = 1, 12 

3E/3Xj^ = 

0 


3E/3X2 = 

0 


3E/3X3 = 

0 



and rearranging to obtain 27 simultaneous linear equations 
containing 27 unknov 7 ns ... ... b 22 / X-^, \2f 

X 3 as follov7s. 

No. of days 24 11 12 

1 st Equation Y 2x(a^ + Y a^T sin Nut + T b., cos Nut) 

1 t=l N=l^^ n4i ^ 

No. of days 24 

-Xi + X 2 + (24/23) X 3 = 2 I T. (3.3.15) 

n j I w 
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No, of days 24 11 12 

J 2 sin Na)t (a + I sin Nut + Y b„ cos Nut) 
1 t=l N =1 N =1 

2 4 

”Xq_ sin + X 2 sin + (X 3 / 23 ) J sin Nut 

(N+l) th equation 


24 No, of days 

= J 2 sin Nut T, 

t=l 1 

where N = 1, ... 11 

No, of days 2 4 11 12 

J 2 cos Nut (a + J a.,, sin Nut + ^ K. cos Nut) 

1 t=l N=1 N=1 ^ 

24 

" X 2 _ cos NuH„^.,^ + X 2 cos NuHjj^j_jj+ (X 3 / 23 ) ^ cos Nut 

24 No, of days 

=2 J cos Nut T. 

t=l 1 ^ 


(2N+1) th equation 


•where N = 1 , . , . 12 


11 12 
+ J, ®N »““max + I, ‘>N 


N=1 

11 


N=1 

12 


^o + I ^N + I 

N=1 N=1 


cos 

cos 


Range 

0 


24 11 12 

(1/23) [ 1 (a + ^ cL^ sin Nut I cos Nut) 3 

t=l ° N=1 N=1 

= ” (24/23) Range 


Solution ; 

These equations have been solved for a^ , ... , 

bi, .,. b 3 ^ 2 ^ ^2' ^3 Gauss Jordan Method. The coefficient 

matrix is found to be diagonally dominant and no unusual diffi- 
culty is enccxintered in solving these equations. The values of 
coefficients aQ, a^ . , . b^^ ..,b 3^2 thus obtained are subs- 

tituted back into equation (3.3.3) and hourly temperature dis- 
tribution is found. 
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3 . 4 Comp\;tation of Solar Heat Gain Through Glass# 

Heat gain through glass due to solar radiation incident 

on the outer surface and due to temperature difference between 

outdoors and indoors constitutes upto 25 percent of the total 

eguipmeht load for air conditioning of many modern buildings. 

A complete procedure for estimating this ccanponent of the 

load is presented in this section. The various definitions and 

ej^ressions presented here have been adapted from Thermal En- 

(21 

vironmental Engineering by Professor Threlkeld; ' American 
Society of Heating and Refrigerating and Air Conditioning Engi- 
neers Guide 1967 - Handbook of Fundamentals and the various 

research papers published in the literature. The objective has 
been to bring together most of the published information as 
applicable to load calculations in India i these expressions 
have also been incorporated in the computer program for system 
load calculations, presented in Chapter 4. 

Basic Solar Angles 

The latitude 1 is the angular distance of the point P north 
Cor south) of the equator. It is the angle between the radius 
vector OP (Figure 3.4.1) and the projection of OP on the equa- 
torial plane. Point 0 represents the center of the earth. 

The hour angle h is the angle through which the earth must 
turn to bring the meridian of point P directly line with stm’s 
rays. At noon (solar time) the hour angle is iZero. The hour 


angle expresses the time of the day with respect to solar noon. 

* th. -torUl .Z . 

ch«»t«c» M laa of tlw bcK*. I 

1 ^ WxotmBwm 









y 




$§§m 

*^4S 


iMiS 




-iyr^T;-''.’/ 


/SOI^StlCE: 


'EARTH 


vernal 

EQUWC.X- ' 

puane of eartos 

'EQUATOR ' _„«-^ 


SOUTH Pole of celestial 

.SPHERE ■ " , , 
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One hour of time equals 360/24 or 15 degrees of hour angle. 

The sun's declination d is the angular distance of the sun's 
rays north (or south) of the equator. As shown in Figure 3.4.3 
the sun's declination is the angle formed at solar noon between 
a vector parallel to the sun's rays V7hich would intersedt the 
center of the earth, and the projection of this vectdr upon 
the earth's equatorial plane. 

Derived Solar Angles 

To an observer on the earth, the sun appears to move 
across the sky following the path of a circular arc from 
horizen to horizen. Figure 3.4.2 schematically shows the 
apparent solar path and defines the three derived solar angles, 
viz., the sun's zenith, altitude and azimuth angles. 

The Zenith angle p is the angle between the sun's rays 
and a line perpendicular to the horizontal plane at P (exten- 
sion of OP) . Zenith angle is related to basic solar angles by 
cos li) = cos 1 cos h cos d + sin 1 sin d. (3.4.1) 

The altitude angle B is the angle in a vertical plane 
between the sun's rays and projection of the sun's rays on the 
horizental plane. It follows that 

B + ^ = (3.4.2) 

Also the altitude angle may be expressed as 

sin B = cos 1 cos h cos d + sin 1 sin d. 

(3,4.3) 
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The azimuth angle y is the angle in the horizental plane 
measured from north to the horizental projection of sun's rays. 
Sun's azimuth angle y is given by the relation 

cos y = sec 6 (cos 1 sin d - cos d sin 1 cos h) 
Solar Angles for Tilted Surfaces 

The angle of incidence 0 is the angle between the sun's 
rays and the normal to the tilted surface. 

The wall“Solar azimuth angle a is the angle measured in 
a horizontal plane between the normal to the vertical surface 
and the horizontal projection of sun's rays. 

For a tilted surface at an angle from the vertical it 
can be shown that 

COS 0 = cos B cos a cos <|>+ sinSS sin (j) (3.4.5) 

If the surface is vertical (i)=0, 

cos 0 = cos 6 cos a (3,4.6) 

If the surface is horizontal = Tr/2 

cos 0 = sin 3 = cos 0 (3.4.7) 

At sxin rise or sunset 3 = 0. 

Four angle at the stanrise or sunset is given by 

cos H = - tan l.tan d. (3.4.8) 

Solar Constant 

When the earth is at its mean distance from the sun, the 
solar radiation incident upon a surface normal to the sun's 
rays and at the outer limit of atmosphere is known as the 
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"Solar Constant". Expressed in the International scale of 1956, 

(15) 

the solar constant has been determined by Johnson to be 
2 

444.7 btu/hrftwith a probable error of +2.0 percent. 

The effects of the earth's atmosphere upon solar radiation 
have been studied by scientist for many years. This Research 
has shown that when solar radiation passes through the atmosphere 
part of it may be intercepted by constituents such as ■ dry air 
molecules, water molecules and dust particles resulting in a 
scattering of radiation in practically all directions. Secondly 
part of the radiation may be absorbed, particularly by ozene 
in the upper atmosphere and by water vapour nearer the earth's 
surface. The remaining portion of the original direct radiation 
may reach the earth's surface iinchanged. 

Solar Radiation Incident ^ Earth's Surface 

Some of the radiation intercepted by the atmosphere and 
turned aside from the direct beam reaches the earth's surface as 
diffuse radiation from the entire sky vault. Thus a surface on 
the earth receives solar energy of two forms ■ direct radia- 
tion and diffuse radiation. 

The total shortwave radiation, teaching a terrestrial 

surface is the sxim of the direct solar radiation, ID, the diffuse 
solar radiation. Id, and the solar radiation reflected from 
surrounding surfaces, Ir. The intensity of direct component 
is the product of the direct normal irradiation, IDN, and 
the cosine of the angle of incidence, 0, between the incoming 
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TjmLE 3.4„1: VALUES OF A, B, C FOR CALCULATION OF SOLAR 
RJi-DIATION INTENSITY. 


Date 

Equation 
of Time, 
min. sec. 

Decli'- 
nation , 
degrees 

TV 

Btu 

B, Air 
Mass"l 

C (Dimen- 
sion less 

Jan. 21 

-11^18 

- 20 

390 

0.142 

0.058 

Feb. 21 

-13j28 

~ 10.8 

385 

0.144 

0,060 

Mar. 21 

- 7 as 

0 

376 

0.156 

0.071 

A,pr. 21 

+ 0;08 

+ 11.6 

360 

0.180 

0,097 

May 21 

+ 3s32 

+ 20.0 

350 

0.196 

0.121 

Jime 21 

™ ls48 

+23.45 

345 

0.205 

0,134 

July 21 

- 6s25 

+20,6 

344 

0.207 

0.136 

Aug. 21 

- las 

+12,3 

351 

0.201 

0.122 

Sept. 21 

+ 7:30 

0 

365 

0.177 

0.092 

Oct. 21 

+15 : 06 

-10,5 

378 

0.160 

0.073 

Nov. 21 

+ 13 s 55 

-19,8 

387 

0.149 

0.063 

Dec. 21 

+ 1:32 

"23.45 

391 

0.142 

0.057 
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solar rays and a line ncmal to the surface. 

It = IDiJ cos 0 + Id + Ir 

The value of IDN at the surface of the earth on a clear 
day is well represented by 

ID?! = .'/exp (B/sin 0) (3.4.10) 

where A = apparent solar irradiation at air mass = 0 

B = atmospheric extinction coeff. 

The values of A and B vary during the year because of 

seasonal changes in the dust and water vapour. Content of the 

atmosphere and also because of changing earth sun distance. 

fl2) 

Values of A,B and C are listed in table (3.4.1) ^ 

These data do not give the maximura value of IDN that Ccin 
occur in each month but are representative of the conditions 
on average cloudless days. 

The diffuse solar radiation from a clear sky that falls 
on any surface is given by 

Ids = CIDK Fss 
where. C is given in table (3.4.1) 

■ Fss is the angle factor between surface and sky, 
Solar-Radiation Properties of Diathermanous Materials 

A diathermanous material is capable of transmitting thermal 
radiation. The most important example of these materials in 
building construction is glass. 
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The following discussions of solar radiation incident 

(15) 

upon glass is based upon the treatise' by 'r'^^malee 



Figure (3,4.6) shows the disposal of a quantity of nonochromatic 
direct solar radiation IX incident upon a single glass plate. 
Because of successive internal reflections, the reflected, 
absorbed and transmitted radiation quantities are given by infinite 
series. Let r be fraction reflected after each incidence, and a 
the fraction available after al>sorption during each path. The 
total i^nocb rcratic transmissivity is given by 

tX = (l-r)2 a + r^(l-r2)a^ + r^^(l-r^)a^ + ,,, (3,4.11) 

Since this is a convergent series 

tX = (1-r) ^a/ (l-r^-a^) (3.4.12) 

Similarly total ir'cnochrcrrctic reflectivity Px is given by 

= r + r(l-r)^a^/ (l-r^a^) 


(3.4.13) 
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Also since 


“X = 1 - ^X- 


PX 


(3,4.14) 


the total raono chroma tic absorptivity is given by the relation 


= l-r- { I'-r ) a/ (1' ra) 


(3.4,15) 


For evaluation of these properties, r and a raust be knov/n. 

(2) 


Parameter a is given by the relation 

-*kL' 

a = e 

where, K is called extinction coefficient 


(3,4.16) 


L' = L/Zl-sin-^e 


n 


(3.4.17) 


where, L is glass thickness 

9 is the angle of incidence of sun's rays 
n is the index cf refraction for glass. 
Parameter r may be found from the Fresnel relations 


rl = 1/2 [ sin^(e-e') j 


sin^(e+e') tan'^(e+e’) 


(3.4,18) 


Parmalee^^®^ has also given similar expressions for double 
glass . 

Finally, the rate of hert transfer through glass tr the 
interior of the structure in Btu/hr ft^, is given by, 

(^3 *^0 ®d ^d ^p. 


^i = ^s'^D I- + It. + 


■d ^d 


■R 


(l+h^/hi) 


+ (tQ~t.)/(l/hi+lAo) 
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where 

Fs is siinlit fraction 
T is Transmissivity of glass 
a is absorptivity of glass 
I is solar radiation Intensity 
he is outside heat transfer coefficient, 
h^ is inside heat transfer coefficient, 
to is outside ambient .temperature 
ti is inside temperature of environment. 

Subscript D refers to direct radiations 
Subscript d refers to diffuse radiation 
Subscript R refers to reflected radiant, 

3.5 Computation of Heat Gain Through i7alls and R o of • 

Heat transmission occurs through solid boundaries of a 
structure if a temperature gradient exists betoeen internal and 
external parts. Solar radiation also significantly affects the 
energy transmissions through boundaries , 

Because of the fluctuations in t^perature and incident 
sola.r radiation, the external thErmal environment is constantly 
changing. Thus steady state transmission seldom occurs in 
building structure. 

Two principal factors of the external thermal environments 

are ; 

(i) outdoor air temperature 

(ii) solar radiation intensity 

Both are subject to erractic fluctuations, 

'witttriil,' ind Mfiowa' 'trom 

14 muSL IS of tim htiok, *flM 2 »iil lavixoomuBtal Sagiaooriag* by Prof. 
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Assiomptions ; For further analysis following assumptions seem 
rlausible 

• (i) Solar radiation intensity follows a periodic 
variation 

(ii) Outdoor “• a.ir temperature is also periodic 

(iii) Internal environment in the building is constant. 

(iv) Peak loads occur on clear dc.ys. 

The rate of heat transfer from the external thermal environ 
ment to the outside surface of a sunlit wall or roof may be 
written as 

= ho (to ” tw,o) + al (3,5.1) 

where 

ho is external heat transfer coefficient 
to is the dry bulb temperature of outside air 
tw,o is the temperature of outside surface 
a is the absorptivity of the outside surface 
I is the combined incidence of solar radiation 
(directs, diffuse and reflected) upon the surface 
For ordinary opague surface a varies only slightly with angle 
of incidence so that we may combine all radiation components 
into one quantity I, 

For heat transmission calculations, it is convenient to 
combine the effects of outdoor-air temperature and solar 
radiation intensity into a single quantity. The rate of 



heat transfer qo niay then be expressed as 

a = h (t. “ t,^ „) (3o5 = 2) 

•‘C o e w j, c ' 

where 

tg. = t^ + al/hg, (3.5.3) 

tg is called scl-air temperature, Scl-air temperature is a ■ 
fictitious temperature cuic. it may be understood to mean the 
temperature of outdoor air, which in contact with a shaded 
building surface, would give the same rate of heat transfer and 
the same temperature distribution through material as exists 
with the actual dry bulb temperature of the outdoor air and the 
actual solar radiation intensity incident upon the surface. It 
was first introduced by Kackey and Wright ^ . 

Since outdoor-air temperature and solar radiation intensity 
have been assumed to be pericdic-scl-air temperature is also 
essentially periodic. Sol-air temperature can therefore be 
expressed as a function of time t by Fourier series as folloxfl?s; 
-e = Te,m + ’^eml cos W3_t + Te,nl sin w^t 

+ ’I'e,m2 cos W 2 + ’re^n2 sin W 2 + . <> . (3.5.4) 

where, the coefficients T^jm, Tef^-n snd Te,nn are given by 

O ’I 

1‘e,m = 1/24 f Te, dt (3.5.5) 

0 

T ,mn = (1/12) Te cos V7nt dt (3.5.6) 

e n 0 

Te^n^ = (1/12) Te sin wnt dt (3.5.7) 

0 

W]_ = tt/ 12 radians/hour 
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Alternatively 


2 2 

Te = Te,m + /Teriti^ + Te cos (W 2 _~Ti' 3 ^) 

+ fm 2 +Te^ ^n 2 cos (w 2 t~T|) 2 ) (3.5.8) 

where tan ’4)^^ = Te, nn/Te,mj, (3.5.9) 

The Quadrant in which 4;^ lies is determined by the requirement 
that sin 4'n have the sign as Te, nj^, and that cos ^ ^nust 

have the same sign as Te, This procedure was first given by 

Alfred, Ryan, Urban 

Periodic Heat Transfer Through Surfaces j 

The expressions for periodic heat transfer through a wall 
formed by a single homogeneous material (or composite V7all 
replaced by equivalent single homogeneous wall) have been pre- 
sented by Mackey and Wright . Figure 3.5 shows the schematic 
problem. 



Following assumptions have been made; 

(i) The wall is of infinite in length and height and heat 
transfer occurs only in the x direction. 

(ii) Wall is homogeneous with constant material properties 

(iii) The surface coefficients hj^ and h^ are constants. 

(iv) The solar absorptivity of the outside surface is 
independent of the angle of incidence and is constant. 
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(v) The variation of To and I are periodic (identical 
vith time on consecutive days) , and 
(vi) The internal envircnraent is constant 
At any location conduction equation may be written as 


3 tw 3 ^ tw 


( o) 


(3„5.10) 


where aw = k^/pT,jC^,j. thermal diffusivity cf the V 7 all, 
Equation 3, 5= 10 must be solved subject to two boundary conditions 


At inside surface 


qj_ = " kw(3tvV'3ac)x=L ~ hi(tw,i-ti) 
at outside surface (3,5.11) 

qo = "kw (9tw/3x)jj_Q = ho (te™tV7^o) (3.5.12) 

where 

ts = te^m + tex cos (wjt - ij,'x) + te;2 cos (W 2 t-i;) 2 ) 

(3.5.13) 

Complete solution for the above problem has been given 
by Mford. Ryan and Urban The temperature of the inside 
V7all surface txs7-i may be written as 

tw,i = ti + _A tU(tg jj,"tx) Vjtex cos {wxt“^l”'f'l) 


’^2^e2 cos (W 2 t ~ (3.5,14) 

where 

"" HTHi'+i/kw+lTH^) (3,5.15) 

h h^ 

Vn = 7 (3,5.16) 

(cTjijkwv Yjj 24 . 2 n 2 ) 

= ’/^/2ocw 


(3.5.17) 



Yn = ( 




= 


+ (j„ 'Skw^ " '■> sin “-ni- “sh a„T. 

h h* 

+ n^ ^n'- 

^o^i 

(Zan'^kw^ cosh a^J. 

h il ' 

^ - ho + hi 

+ { iL_.) sin anL smh 0^L 

c n kw 

4)„ = tan“^ ^ri 

i.i 

Yn 


(3o5,18) 


(3.5.19) 

(3.5.20) 


Sin has the sign of Z^ 

Cos has the sign of Yj^ 

The rate of heat transfer to interior is given by 

gi = hi ^h^^i~ti) (3.5.21) 

by equations 

qi = U{(te,m + ^l^e,! cos (wit~(>i” '^i) 

f ^2 2 CCS (W2t -^2 " ’^2^^ “' ^i (3.5,22) 

where 

= ’^n/U (3,5.23) 


Equivalent Temperature Difference 

The form of equation (3.5.22) is interesting. Although qi 
may be continually changing;, it may be calculated by multiplying 
the overall coefficient U for steady state heat transmission by 
an equivalent temperature difference which accounts for the 
periodic variation of sol-air temperature te and for the heat 
storage characteristics of the wall. Thus equation (3.5.22) can 



be written as 


where , 


= U A TzQ 


0o5,24) 


^■^EQ [te,rr. + \i te^.l cos (wit- Vi~<;) 2 ) 

+ X2te»2 CCS (W2t'' V2-<)2) 3 (3.5.25) 
Mackey and Wright in their payer have given a procedure 
to reduce a coraposite wall into an equivalent hoincgeneous wall. 
They have proposed follovring conversion equations 

(L/K) £.qui valent - (L/K) + (L/K) Q•^^gj_QQ + ^h/K) 

+ (LA)!„iaaie2 (3.5.26) 


(kpC) equivalent 
1 


[1° 1 (L/^) inside inside 


(L/k) eq-Qi va lent 
+ 1,1 (L/K) (^•^^middlel ‘•’■•3 


+ outside 

(L/K) equivalent 


[ (L/K) outside 


0.1 ral&dle 1 


" ^^'/^^iaiddle2 

In calculations of equivalent temperature differences these 
propositions have been assumed. 

Computer program for calculation of these equivalent 
temperature differences is presented in Chapter 4. Results for 
various wall and roof on constructions used in India and for six 
cities (covering all latitudes for Indian cities) are presented 
in Chapter 5. 
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Computer Program for System Load Calculations 

In this section, scheme of the computer program developed 
for calculation of cooling loads is presented « 

Scheme for Input of Physical Characteristics of the Structure 

Following assxamptions have been made xvith regard to space 
to be airconditioned o 

(1) All the spaces on any one storey have same heights. 

(2) Spaces in the building {i.e. rooms, kitchen, lav, 
verandahs etc) are quadrilateral in shape, 

(3) All outer walls of the structure are made of same 
construction material, 

(4) All inner walls of the structure are made of same 
construction materials. 

Direction of North must be laid on the plan of building, 

A right hand co-ordinate system is chosen on the plan as shcvm 


in Figure 4.4,1 



0 

Figure 4.4.1 
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is the angle of north measured counter clockwise 
from X-axis. A node is defined as a point in plan where 
two actual walls or imaginary walls may meet. Space to be 
airconditioned is divided into subspaces such that each space 
is either conditioned or unconditioned. Siabspace may or may 
not be enclosed by vjalls but must be enclosed by four nodes 
where two walls or imaginary walls m.ay meet in plan. 

Each subspace is numbered distinctly starting from 1 to 
total number of subspaces (as shown in Figure 4,4,2) 


Total No. 
subspaces = 11 


Figure 4.4.2 

All the nodes are marked in plan of each story. All the 
outer nodes are numbered starting from 2 in sequence. Node 
No. 2 is numbered again while closing the loop. 

2 3 4 5 6 

7 

Total No. of outer 
O Nodes = 14 

9 


15 

14 

13 
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8 ; 
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10 

11 
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2 
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4 

- 
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10 

11 


±2. LL ±0 
Figure 4.4.3 
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In Figure 4.4,3 Node 2 has been renumbered 16. Rest of the 
no^es are numbered in continuation of the outer node as shc^.\;n 
in Figure 4,4.4. 





1 

J 1 

8 L7 

2 

3 2 

L 22 


Figure 4.4.4 

Coordinates X^Y are found from the plans for every node. 
Each subspace is associated with 4 nodes (w’hich enlcose the 
space) following clockwise sequence. For example subspace 2 
is surroxonded by nodes 3,4,18., 19. These nodes 3,4,18,19 appear 



Figure 4.4.5 

clockwise in the subspace. 

Each subspace may be associated with four adjoining stab- 
spaces which have common walls with the subspace . 

If any of the adjoining subspace is outside the building 
limits, it is termed C, 


Building Limit 



Fiaure 4.4.6 


For example - subspace 1 
is surrounded by subspace 
2 and subspace 7 on two sides 
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and areas outside the building limits on the other two sides. 
Therefore adjoining spaces of subspace 1 will be known as 
2, 7, 0,0. Conditioned spaces are denoted by 

NCO = 1 

and unconditioned spaces by 

NCO =0, 

For those subspaces for which roof load is to be accounted 

NROOF = 1 

If roof load is not be accovinted 

NROOF =0, 

[For top floor NROOF =1, for all subspaces] , 

Windows and doors for each outer walls are numbered. For 
example outer wall 2-3 contains two windows numbered 1 and 2 



and two doors ntmbered 1 and 2. Length and height of windows 
are denoted by HWL (N,N1,N2) and NWH(N,N1,N2) where N and Nl 
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N2 is the number of windows in that wall. 

For above example - 

NWL (2,3,1) NT'TL (2,3,2) 

for window 1, for window 2. 

NWH (2,3,1) NM3 (2,3,2) 

Similar nomenclature has been adopted for doors in the 

outer walls. 
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TABLE 4.1s 


WALL CHARACTERISTICS REPRESENTED BY INPUT 
VARIABLE 'NWA’ . 


WWA 

Type of Wall 

U 

kpcp 

~l7^e 

1. 

3" Cintered Aggregate 
Solid brick wall with 
plaster on both sides. 

0.568 

6.1512 

0.8 

2. 

3" Brick +2" Air space 
+ 3" brick 

0.328 

3.427 

3.87 

3. 

13 1/2" Solid brick wall 
with plaster on both 
sides 

0.344 

3.94 

2.90 

4. 

1/2” plaster + 1 1/2" 
thermocole + 4 1/2” Brick 
+ 1/2” plaster. 

0.18 

2.22 

4.40 


TABLE 4.2s ROOF CHARACTERISTICS 
INPUT VARIABLE 'NT'. 

REPRESENTED 

BY 

NT 

Type of roof 

U 

IcpCp 

L/k 

1. 

1" Sprayed asbestos 
between galvanised 
iron sheets. 

0.281 

C.25 

2.98 

2. 

4 1/2" Reinforced 

Concrete Cement 
+ 4 1/2" lime. 

0.468 

34.9 

0.75 

3. 

4 1/2" RCC + 1/2" 
plaster 

0.665 

31.01 

0 . 47 
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TABLE 4.3; GLASS CHARACTERISTICS REPRESENTED BY INPUT- 
VARIABLE 'NG'. 
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TABLE 4.4;: INFILTRATION IN CFM PER LINEAR FOOT OP CRACK THROUGH WINDOWS 
REPRESENTED BY INPUT VARIABLES 'NW ll'AND NW 12 • . 
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TABLE 4,6s VENTILATION STANDARDS IN CFM PER PERSON FOR 
VARIOUS APPLICATIONS REPRESENTED BY INPUT 
VARIAiBLES NV AND NVl. 


NV 



“t: — 

— 

NVl 

Application 

CFM PER PERSON 

Smoking Recommended Minimum 

1. 

Apa r tmen t (Average ) 

Some 

20 

15 

2. 

Apartment (De Luxe) 

Some 

30 

25 

3. 

Banking Space 

Occasional 

10 

7.5 

4. 

Beauty Parlors 

Occasional 

10 

7,5 

5. 

Cocktail Bars 

Heavy 

30 

25 

6. 

Directors Rooms 

Extreme 

50 

30 

7. 

Drug Stores 

Considerable 

10 

7.5 

8. 

Hospitals : Operating 
Rooms 

None 

60 

50 

9. 

Private Rooms 

None 

30 

25 

10. 

Wards 

None 

20 

15 

11. 

Hotel Rooms 

Heavy 

30 

25 

12. 

Laboratories 

Some 

20 

15 

13. 

Meeting Rooms 

Very Heavy 

50 

30 

14. 

Office; General 

Some 

15 

10 

15. 

Private 

None 

25 

15 

16. 

Private 

Considerable 

30 

25 

17. 

Restaurant; Cafeteria 

Considerable 

12 

10 

18. 

Theater 

None 

7.5 

5 



to Latent heat gain in Btu/hr. 
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TABLE 4.7; HEAT GAIN PROM PEOPLE REPRESENTED BY INPUT VARIABLES NP AND NPl. 
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DiMFNciCf! NROOF(/„) 

co'';mC)N/dhandf/lat 

COMMON/FOHLID/ALAFG( 2o,F) 

COF;'^ON/K.OHL 12/NR 

C0;/-VJiM/N0HLl7/ARFAR0( 20) 5 MOWN (2C ) 

C0MMUN/KCHLI/AREAW{'2.;,4) ,aREADO{ A;' ,aRFAGL( 2 O 9 F) 
CALL FLUN(lnoOO) 

REAL LAT 


13 

lA 

16 


F' J t“i F 1 ' A 2 ■ 'i T L [ w A ) 5 0 ) ^ * '* 

1 jA) ,X(2C01 ,YU20G} ,i'!ADA ( 5 0 9 A ), , 
2 A0) jMOP(6 <'',) 5\/Fi':(60) sSHFAK^O} 
COMMON/ ASfR /TO 
REA^ 16, ('vOR{ I ) , 1 = 1, A) 

READ lA, NALPHA 


( 2n ] ,Noi’.:s ( 2 r ; , m ( 2 n ) , HSTOR y f 2o ! , 

N C 0 ( 5 r ) , Ti W i 2 0 2.0) , i -i [5 ( 2 0 , 2 1 ) 5 i'^C H A R G ( 
jHFATL (An ) ,^;FROL:v: ( 5 o ) , alpha ; 3 ) ,i\OK (A) 


P I=Ao^;-ATAA>( 1 ,. ) 
read 13,LAT,NDAY 
LAT = LaT---PI /18f.' 

FOR'! AT ( FlDo 2 , 1 A ) 
FORMAT (II) 
format ( At 3 ) 

RFADii 9 MAT 9 M AID ,MATW 


11 FORMAT { 3 I 2 ) 

RFAfA 777 , ( TO ( I ) , I =1 92A) 

777 FORMAT r 12 f6, 1 ) 

R E A D 1 -j T H F T A N , N 
10 format ( Fin,, A , I 5 ) 

RFAD12 , ( NNR { I ) ,NOS ( I ) -^C ( I ) sHT ( I ) , 1 = 1 ,f4 5 ) 

1 2 FORM i T { 3 6 , F 1 n 2 ) 

DC 13 IJ=1,N,A 
NR^NNR(IJ) 

NCUT=NO.S ( 'J )+I 
NON- HON C ( ’ J ) 

R.EAn3o,( (NN(N.> I ) ,1 = 1 ,A) ,r: = l,NR) 

30 format ( 16 r .5 ) 

RF.AnAn , ( X { I ) ,Y ( I ) , r-2 ,NON ) 

AO FORMAT ( lOFS ,?. ) 

RFADPO , { (NADA ( M, I ) , I ==1 -,A) ,N=1 ,NR ) 

50 FORMAT{2otA) 

READlnl , (NROOF (N ) ,N=1 ,iMR) 

loi format ( *^ 0 { 1 1 1 5 lx ) ) 
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E A D -i- 0 0 S' { i’4 C- 0 ( ! 'i ) 9 i 4 — 1 s j 4 ) 

100 FORMAT ( ^-012 ) ' . 

READOq , ( NW ( I“1 » i ) 5 T -3 ,i iOUT ) 

K = Ns'jUT".i. 

N W ( K 9 2 ) - : 'i W ( K 9 H 0 u T * 

60 F0RMAT(F0I2) 

READ 00;> (i'vDC I — 1 p I ) » I ~ sROu T ) 

ND(K92 ) =ND( K.NOUT) 

8 0 FORMAT ( ^+012 ) 

C READElQs) (NCHARG(M) ^ROPCM) s-VERtR) pSHEATCO sHEATKim) 

210 FORMAT( ElSsSplOc^) 

T' E /\ E N w i-. { 2 0 9 2 o 9 3 ) 9 i-; w H { ^ 0 s 2 u ? -9 ) ^ N D L ( 0 9 p 49 ) 5 j 4 D t i ( 0 ‘9 2 Q 9 3 ) 
DO llO I=3,N0UT 
IF(NW{I-1>I ) ^EQoO) CO TO 
J = NW ( I-l 9 I ) 

R LAD 1 3 E 9 ( i'Tvv L ( I ■” 1 9 1 9 1'i ) 9 1 'j i'.' H ( i ~ 1 9 1 9 rs ) 9 i''; — 1 9 J ) 

130 FORMAT ( 1GFB„2 ) 

110 CONTINUE 
K=NOUT-i 
M=NW(K9N0UT) 

I F ( M o E Q c 0 ) GO r 0 A 0 1 
DO 111 I=1,M 

IvWL ( In 9 2 9 I ) =NeiL { fN 9 hiuUT 9 1 } 

NWH ( R 92 9 I ) =NWH { Cn 9 iiOUT 9 1 ) 

111 CONTINUE 
401 CONTINUE 

DO 112 I=::-9ivQUT 

IF(MD( I-I 9 I ) oEQcO) GO TO 112 

J=ND( I-I 9 I ) 

R £ A D -I- 3 J 9 { N t-'' L ( I ~ 1 9 1 9 M ) 9 1 1 u H ( j. •” I. 9 1 9 i ■ i ) 9 ~ i > J ) 

112 continue 

KT=N0UT-2 
M^NDIKpNOuT ) 

IFiMcEGcO; GO TO 402 
DO 11^ i-l,!-'! 

t'i D L { ' N , ei 9 I ) — ' 0 L ( In 9 i 4 0 U T 9 I ) 

NDH (>'-939! ) =!' 4 Dr! ( i-. pi'-.OUT 9 1 ) 

1 i A- C u i ‘1 T I I 'J U u 

a02 CONTINUE 

NOUT'-NOUT-l 
DO IbO N=l9NR . 

NOWNtNl^^O 

AREAR0(N)=0= 

I F ( NCO ( N ) c EQ aC ) GO TO 150 
I 1 = 0 ' ■ 

173 n-ii+1 

IF( Il,EQ^4) GO TO iol 

J=NN { N 9 1 1 ) 
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c 0 ■' ■; i-'. : ' N / P R 0 r- \ C; r p K X L P V , I .! 

C0M!TD!';/RA J/ NGvr-C'F .NP^NPl ,MDOR ,MDOR 1 ,M 

CO-‘T-'.'DM/ A JAY /NBA 
COMMON/R AK/f-'T 
CALL FLUN( 1 

C0MM0N/DILIPE/GLASSA£6) -,GLA5ST(6 ) »G(24) ,H0 
CONDOM / ASF R /TO 
DINF'LRIOM 11(21.) 
p T =4 if ATAN ( i . ) 


i2 ,r'!w2l 


I 'll jf'iv sNVi 


»HIG 



,s o 


20 1 

20^ 


2o5 


441 


3 In 
116 
■ 2 In 


COMMON/ SliB/A 3 0 ^.C^DcC 
DT^’PN'^ION TG{24) ,TEQ(2-V) 

A, !-i J ~ 3 

R 5 R = ^ ^ D 
rV!-3:^'- 

C 0 M (' M / D [~i T'^ P / 1 AT 

RPnL CRCRR 3'<2Cp*/'>'-':YKR , L3Y04 M.AT 
PHAI - .3 

WALANG-ALa!'lG{NAMA »NANT ) 

TF{ TW&LLoFQ.,-- 1 i-'/\LANG^Pl 
T T H ■ n F - 7 5 5 
HOW = 6-n 

H I - 4 C3 n 

HO^ = l .6 

Nr?ATF = 6 15 

N D T = 2 4 

ALPHA=-’'.7 

ALPhap=0,5 

CALL 0'5TAG(Nn-} 

HOn = 3 


H IC=.l ,46 

IF( IWaLL .PO„L) PHAI^PI/A, 

CiLL PECLN ( MDATE ) 

1^(1 ! i A L L , N F , 6 ) GO TO 2 o 1 
IF f.::; MOP 

CALL ^ATR{NT) 

AL-'H a'-i = ALPHAP 
GC TO 202 

ALPHA'/'-mAL PH a 
CALL PAT{NIa'A 1 

CALL FUR'^FP ( DATE > LAT 3 RCCPO ^ XL F YK s HO ,, H I ,U 
TO, A L PH AW/) 

DO 2,5 TTIO^i .3'-^ 

timf=iti" 

I T ( T T I :■ ) ) = j T I F: 

CALL CALCUL ( T I' Y' .TFGL , TSAL ,6 ) 

TEQf ITIM}"-'TL:0L 
DO 31. T=l,24 

FCRM/'T ( 2ox Fi5 . 7 ) 

P R T NT 116 I T ( T ) - T PQ ( I ) « 0 ( I ) 

QW ( T ) =U { TFQ ( I ) -T I MSDF ) 

QDf T ) :^'CW ( T ) 

comttmi.ie 

form at ( 4 x t 2 0 1 nx ? F lO 2 5 lOX 9 FlP* „ 2 ) 

■ COMT tNU" 

RETiJRW ■ 


wi. LANG, PH A! , NO A TAP 


6 , 
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FMD 

SIBFTr FURTFp 

oubkOutife fur 


j ■< D E i L A T 5 A F U C r' 5 L B Y . v ? H 0 j H I 


s V''U -j P H I s F D A T A 5 i'< H A R *■’' » T 


1 s A L P M A ) 

C this SUBFCijTINF CALCULATu^S TH 
C 0 F T 0 A N D T S 0 L > 

COMMCF/FOML 11/ G' C 2A ) sQD ( 2A 

COMAnv/DT 1 /PT 

CALL FLlJi'J f ) 

nTMFN'^-TON FSf LP) 

COMMOM/C T L I P6 /FS 
COMFC;>i/FtlIP VA-ij ,BSB ^rW 
CCMGOE/SUB/AsP t-CsDFC 
C C M M C / D I L I P 5 / G L A 3 5 A { 6 ) , G L A 
U F = 1 .^ / ( 1 . / H I G+ 1 /HOC ) 

COMGON T;'H 10 1 1C wTEG-,T 


CCEFF JCIFUTS OF THE FOURIER SERIES 
9 QL ( 24 ) 


3T (6) ,0(24) ,('^OG,hIG 

Q( in ) ;SI ( 10 ) ,PHEE ( 10 ) 5 XL AMD A ( 10 ) 


DIM'^NS ION TO ( fir AT A ) 

R F A L T , T r; u , j n N , L A T , K R O' C P , L, R Y K 
DO L. L=1,NHARA'' 


TM{L)=Oo 
5 T ^! ( L 1 = 0 , 

H S U N = A R CO S ( - T A N ( L A T 1 * T A ( D E C 1) 
IDNtRFTA )=A/EXP(n/S'K( feta) ) 
TFW-'% 

DO I .0 !=1,NDATA 
y = T 


ELPHA=::' c: 


T R A = (' - 
ELPHAf = o,'. 

JPAE='.. 

H = A p c { 1 2 . - X ' F-P T / 1 A 

B F T A --- A R S T f'.i ( c 0 S ( L A T ) C G S ( D F C ) C 0 S ( H 1 -i- 5 1 U ( L A T ) * S I N ( D E C ) ) 

C 0 G A M , , ^ ( C 0 S ( L A T ) - S I il ( :/ E C ! - C C S ( f' E C ) * 5 1 f i ( L A T ) C C 5 ( H ) ) / C 0 3 ( B E T A ) 
B 0 , M A = A R ro F ( CC. C 'i f'lA ) 

999 FOP'OiTfZv I'- (FI'' „.2 ,, lx ) ) 

IP(T CT,.12) ALPMA = ABS ( ''fO-CAMA ) 

IF( I ,LE. 12 ) ALPHA = AF.S ( •: - P j -.vO-G 0 A ) 

T E T A “ A R GCj S ( C 0 S { p-E T A 1 CC 5 ( A' LPH A ! CUS ( r H t 1 -a S I N ( B £ T A ) S I f i ( PH I ) ) 
IF(PHI . EG.;Pl/2 , )THEtA^PI/2,-EETA 
998 F0PMAT(2X 2 (Flo . -.21) 

I D = I n N {[’.ft a 1 -A r 0 A ( T H F T A ) 


inH'-r-s-J D;': ( P'-TA i 
1F{ ID ,LT . ) TD-0.: 

DAT/^ PHO/'^.G/ 

REAL I 0,^10-^ ;'.,L 

TM= j r)R! ( rft A 1 *'S T N ( "'ET A ) +I DH 

T^f Phi ..EQoPT/2,, ) 

I F ( PH I LE . P I /4 . ) I TOTAL--^ I D+COR ST ( THE T A ) 1 DH + RHO* I H /2 „ 



IF (PH I P.T.,PI/'P , ! ITOTAL^ID+Tr;il + RHC*IH/-’, 

IF( H.^FTcHSUM) TTOTAL = ^ , 

TF= T total* ALPHAH/HO+TO ( I ) 

R TR = f'HO* IH/2 . 

IF(PHT.Ll.,PI/A , ) IDH = CCHLT ( THLTA ) 

TFIH.-f^T .HSUN) ID-0, 

j F (!-!., AT ^ HSUN 1 RiR = a'. 

IF (i-L.r;T.H-'SUN) 

DELTA = AT AM ( TAN ( BFTA ) / CCS ! i*LPHA ! ; 

T ANP = T Ar' ( P"LTA ) 

T A M ^ = T ^ ,\ l j A, L PL' , ] 

tanad=tama*tand 

Rl = B''P/AHT 
R2 = B^-n/rui 

F S ( n = 1 - R 1 * T A N D - R 2 *- T A f I A P 1 ' !• R 2 * t A f 'S A n 
IF(F^W I ) ,.LT.. ) FS( I ]=n, 

IF'FSf I ) .,GToic ) FS(n=l. 

DO 6P3 KN=1,6 
XN = KN 

ELPHA=GLaSSA (KN ) *COS { THFTA ) ** { KM-1 )+~LPHA 
T P A = G I . A S S T ( K M ) *- { C 0 S ( T H E T A ) M - 1 ) ) + T R A 
ELPHAn^A , ;agLAGSA ( K,N ) / ( XN + 1 i +FLP4-AD 
T R A 0 = 2. *- G L. A S S A f L N ) / ( X N + 1 ... ) + T R A D 
60 3 CONTIN'IJF 

TIN=75.. 

Q { n - ( TRA*I D + TRAD-iUDH + TRAD-^R I R ) + ( ELPHA* i d+rlPH AD 
1 ( 1 ,;+HOrt/H IP ) +UF* ( TO f I ) - T T N A 
QL ( T 1 =0 { I ) 

TFM=TEM+( ia/2A. )*TE 
X = X-''^PI /12 , 

DO OP J = 1 0 M H A R ‘ ■'! 

Z = J 
Z = .7*-X 

TH ( J 1 - TM ( J ) 4-T r *-r0.5 ( Z ) / 1 2 „ 

6 0 TM { J r^TN ( J 14-TF*SIN ( Z ) / 12 . 

100 CONTtMUp 

no 1 1 - 1 = 1-' NH A 0 M 

SfS T ^ r\,T h f l ( a R A ( T N ( I ) / T iv; { J ) j ) 

X=T 

uit = Pt*x/ 12 o 

TF0( T )=SQRT(TH( J )**2 4-TN( T )**2) 

I F ( { TN ( I ) o GE . 0 = ) AND . ( Tf-: C I ) C.E . 0 o ) ) 5 I { I ) DA " 

IF( (TN ( I ) cGTcO'. ) oAND. ( T!M( I ) L.LT 0 O 0 ) )5I ( I ^=PI-SAT 

IF ( ( tN ( I ) LToO^ ) oANDc ( TTU I ) .GT-. 0=, ) )3I ( I )^-SAI 

IF( ( TN ( I ) . LT . 0 o ) =ANDo ( TH( ! ) oLT.. 0 . ) ) SH I ) = P9 -pSAI 

C0f 1=H0*-HI / (WI*KR0rP ) 

00^2= ( HO+H n / SORT ( V/T*KR0 cP/2„ ) 

997 F0RHAT( 2x 2 (F10..232X) ) 
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lin 

996 

995 

991 


'1^. 5 ( i - 


A N G = A Q P T ( W I * K R 0 C P / 2 , ) * l B Y K 
Y I - ( r 0 F 1 + 1 ) * c 0 S ( A i'v (t ) S I N i-j ( A G ) + ( C 0 F 1 - 1 ) 
+ C 0 F 2 C 0 S ( A N G ) * C 0 S H, ( A N G ) 

Z T — ( COF 1-t-] 13 ) *5 I N ( ANG ) *COSH ( 

+ C 0 F 2 * S T N ( A N G ) -x- s I N H ( A M G ) ' 

V T — H 0 '''FIT / ( S Q i'J T ( i'* T 'X' R 0 C P / 2 ^ 

p i-J A I = A T A ■ '* ( A R S C Z I / Y I ) ) 

I R ( ( Z T -3 GF ... 0 .. ). ■. AND ... (VI , GE - n . 

( Y I . LT o . 

( Y K LT .. 0 . 

( Y I GT ,0 , 


• .S T i j ( A Ai G ) r 0 S F! ( A ■ G ) 
' COS( ANG) ! ANG) 


T ( 


>tyf. 


' r ) ) 


IF l (yj .LT.,.^- . ) ., AND. 
T F ( ( Y I , r-'iT Gi ) r. A. MO. 


IF( (71 .. LTi:. '^<3 ) ...AND, 
XLAMDA ( I ) = VI / LI 
FORMAT (2y 2 (Flo 2 3,2.x ) ) 
FORM.AT ( 2X 2 ( Flo 2 <. 2X ) } 
■FORMAT(2 x 2 (Flo • 2..,2 x ) ) 
R-TURN 


] ) f 1 ) =PHAr 

i jPFFR ( r j=.pT.;.PHAT 
i ) PHFr ( I ) -p i-.pMAI 
1 )PHFF ( I ! =-PNA I 


END 

TIBFTC CALCUL 

Subrout T i-if calcul ( t i mt s tp;c)l , tscl , nh arm ) 

C TH-I'S SUBROUTINE CALCULATES THE .SOL AIR TEMP., AND THE EQVLTo TEMPo 


9 


c 


ONCi: THE COEFFICIENTS OF 


THE HARMONIC SERIE: 


HAVE been COMPUTED 


C BY .FDPROUTINF FIJRIER., 

COMMON /P T 1 /PI 

CPi'ii’iOiv TM(IO) 5TN(10) »TE'''UTF0{ 1."' ) sSKlO) jPHEEdO) sXLAMDA(iO) 


CALL FLUNK innOO) 
TFQL^TEM 

t.=ol=tem 


DO i9".0 ML-ii-NHARM 
XML'-^ML 


XML ^-^XNL*TlMF^dT / 12 o 


T S0L = TS0L+TEQ ( NL ) ■^NCO.= ( XML-,F I ( NL ) ) 

190.0 T'^-OL = TFOL + XLAMDA(NL)-XTFO(:iL5-xcOS( XNl-Si (NL !-PH-F ( UL ) ) 
RETURN 
FNO 

STBFTC con.bt 

F [,J N C T I 0 .1 C 0 N .S T ( T H E T A ) 

X -COS (THETA) 

A, = — ,,^2 

IF{X.d'TcA) GO TO iO 
CCNbT = , 3 AA 

RE'Ti.iP.N 

10 CON.ST=.356+cR37-:;x+„313-!'"x*X 

Rf^TUP.w 




FND 

X' -ic ic -i ^ ^ ^ pHt of -iv kr -k -k 'k -k k- He tc He of ■>1' He ■: e hHf - r kc He Hr 

THIF SURPOUTIF R.FTUR-’'FS BACK VALUES OF nFCLlMATTON FOR PARTICULAR 
nAY^^ IT ALSO RLTURNS VALUES OF GOHSTARTS A.B.C FOR CALCUL,. T I ON OF 

direct and diffused solar radiation intensities. 



SIBFTC 


Df^CLN 

F U B R B i, I T I M n E C L i •! ( N n A Y i 

COMMON /P ' 1 /p I 

COMMON /5NJ8/ A 5 B C^D-C 

D T i"MS ION D ( .1, 2 . 4 ) . E ( 1 2 ) , p ( 1 2 ) . ■". { 1 2 ! 

DATA L/i 0: 5376. SdQ; y^:;nc «344 

391.,,/ 

( i A T A F / 0 1. 4 2 , •.> 1 i;- 4 ? L, 1 5 6 5 1 8 -5 3. v 6 5 c 2 C 5 5 2 0 7 
142/ 

DATA G/^053 , , 06 O 5 071 5 .097 . 121 , . 

,■'"‘57/ 

1 ) ...D ( • ,2 ) 5D( 1 ,3 ) 5 D ( 1 ,4 ) /-23 .,133 
1 ) ..-,D(2 ,2) ,D(2,3 ) .,D(2,4 ) /-17 ,3 
!),[.)( .3 ,2 ) ,0 (3 s3 ) ,D( 3,4 ) /-7,. 8 5 , 


data 

DAT.' 


D ( 1 
D (1 
DATA D(3 
DATA 
DATA 
DAT 


3 6 

3 

1 


• - ^ \ -j y 1 ' 5 9 \ 'i* ‘t ; / f 4 - O 9 . 

D { 4 1 ) 5 D ( T- ;j 2 ) 5 D ( 4 , 3 ) v D ( 4 5 4 ) / 4 , 2 6 / , 6 

D ( 5 1 ) 5 D ( 3 , 2 ) 5 D ( 5 , 3 ) ■.* D ( 5 , 4 ) / 1 4 . 8 5 , 1 

A D ( 6 1 ) ■- D ( o , 2 ) s D ( 0 , 3 ) .■ D ( 6 , 4 ) / 2 1 c 9 5 , 2 . 

DATA D(7 1 ) vD ( 7 ,2 ) ,D ( 7 ,3 ) ,D( 7 ,4 ) /23, 167 
DATA D ( 8 1 ) -5 1-' ( ci 5> 2 ) 5 D ( 6 3 ) 5 D ( 3 $ 4 ) / 1 b , 2 5 1 6 . 


DATA D ( 9 1 ) 5 D ( 9 , 2 ) ? D ( -A , 3 ) > D ( 
DATA D ( 1'"' ? 1 ) 5 D ( i " s 2 ) s D ( 10 -j 3 ) 
!,)ATA D( il 51 ) ,D( ii 52 ) ,D( 11 


4 ) / 3 „ 5 5 s 5 . 
{ ln,4) /-2 .. 
3 ) ,0 (1154) /-l^ 


/ 


D.ATA D ( 125 ,1 ) 5D( 12 56 ) 5D( 12 ,3 ) ,D( 12,a.) /-21 
-23,43/ 

I = M D V /Inn 

J = J'l./7 + l 

XJ^--Jl-(7';-( J-D + l! 

TF ( J . MF , 4) GO TO iO 

I I = I + 1 


,351, ,365.. ,378,, -,387, 

.201 50 I 77 , .1605.1495 

, , 122 , ,o92 , „n'’3 ^q63 

,-2 2c.3.3,-21,:,2!- ,-19,8 
5 , 2 1 7 , - 1 2 c 9 1 7 , - 1 0 . 4 5 
'.iioT, — 2,417,0,-^ / 
933,9o25,ll,95 / 

■ .S;i3 5l6.6.3 5 5 20o2 33/ 

; . 7 3 3 3 2 3 c 2 8 3 j 2 3 , 4 5 / 

; 2 , 5 67 , ^ 1 , 6 5 , 2 0 c 4 1 6 7 / 
31514, 833 3,12 o 03 3 / 
'67 53o3i650o6/ 

• 5-5,6,~8,25,-10...8/ 
2T-l--i„367,-lS,3,-19, 

6833,-22. 7333,-23.23 


IF{ I 


ro 


2 ) 1 1 = : 


.oyfxt-d ( ' 1 .. 1 ) 

GO TO 15 

1'' 0NFXT--D ( ■ 5 J-i-]. ) 

1 j n .■ - n f J , .J ) -i- y J >' { n ! -i ; 

A=F! T ) 

B = F f T ) 

C = G I T ) 

p F r - n F C * A. T ^ N (1 ) 4 . 

pj^TFiPN 

FT'O 

GIBFTC LOA'^' 

G -A' -I;' "A" "T-f -N' ■‘‘c -^v- J ':' ''' "‘‘v 5c 5c 5, 5>' ,r ^ ‘-c 


' , / T 


/ 1 n 


■9 ) ) / " 


- So ■/C ' 


T H J A' S iJ P 0 Lj T I N F R [ T 0 r, 6 I',* A ' , F T H T '3 T A C 

KNOWING THF THE COOL I N*-; LO A'V F 


■SUBSP-'iC'^.' 

f- y. .;f j;. -)(- 5;- « - 


:OOLTN-f load of various 

ROM INDIVIDUAL SOURCES 







if 2 0 


InS 


SUPROiijiM^ TOT'''L 
C 0 i' 1 M 0 N / P A J / M r- 5 M ' D P s N P 3 
rOMMON/RAK/NT 
C 0 ■ M 0 M / A J A V / R u; a 
READ"^2Q5 
INWA 


.hDOR ,rnCRl ^J4val .NWl2 ,NW21 ^iMVi22 ^NV 9 NV i 




OORi 




;12 ,MW2i 3 NW 2 ; 


AVI , NT 5 


form:,! ( 20"? ) 

C; 0 i-l C N / K 0 H L I D / A L.. A f ' G ( 2 0 ^ ) 

0 I M F ! V A r 0 N 0 T ( 2 0 2 4 j 
DIMFAatOM 0(24) 

COA'MOM/KOi-iL I / ARE A’.'"' ( 20 i4) 3 AR.Er'- DO ( 20 s4) s ARFAGL ( 20 aA) 
'COMlv^OM/ROHLTl/ OW(2i. ) ,Qd(24) ,02(24) 

COMMOM/KOHL I 7 /AR^ARO (21) , NOWN ( 2o ) 

COMMON/ KOHL T 2/NR 
C^'LL f^LUNflooQoi 
DO N = 1.NR 

DO 105 IT=1,24 
Q(TTl='^r. 

COMTINIJE 


I M = MO>i.iN ( M ) 

!F( TO .EQ„0) no TO 150 
DO 11' NN=l5TN , 


C/'LL HEAT(N,NN5l) 

CALL r-EN 
DO 12.0 tt=1,24 

0 ( T T ) =A Re AW ( N 5.1 li ) “QW (IT') -fAKE ADO ( N 3 I N ) ^'■OD ( i T ) 4- aREAG 
:Q(!T) 

12. CONTI MDF 
11 . CONT'fMUE 

150 IF(AR.EAR0(N) EQ..0„) go to Ido 
CALL !-ifat(NR,2 ,3) 

DO 14- IT=1924 
Q ( I Y ) ( J T ) + A R E A P 0 ( N ) * 0 v-i (IT) 

140 continue 
I 5n continue 

DO 13’ IT'1>24 
QT { N ■■ TT ) ■-■-■G ( IT ) 

130 cONTTNUE 
lo_ continue 

DO 18' IT-I^ZA _ ■ 

PR T NT 181 I T 3 ( QT ( N . I T 1 :■ N- 1 3 LR ) 

18n CONTI Ml IE 

181 FORHaT ( lx I 2 - 12 ( F7 c. 1 ^A-X ) ) 

return 

END 

LIBETC GCOFF 

SUPPOl.lTIN'^ Di'TACdNl 

OIMENcjON GLASSR ( O 3 , 3 ) sCLASST ( 0 , 3 ) 


3 1 N ) * .L ( I 1 ) + 
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1 


COiViMUN/DlLlP5/GLASSA(6) ,tLAS.ST(6) ,0(24) ,H06 
data GLASSB/--', Qil54,ri., /767'T=,-3,9‘T6:::7,8c5'7ac 
1.1338. 1 924' 75 -Sc, 89134, IB, ,40197 ■ - i 7 „ , u , i 

1 3 0 6 7 dl 1 8 4 2 ” 2 3 B. ^ 3 1 8 . 8 n 7 6 5 0 / 

D A T A C > L A S S Li / - 0 . 0 n 3 8 6 , ^ 7 i 3 5 , - ' , 6 2 o u 2 > - 7 , n 
1 - 0 1 2 1 ... 2 1 .3 3 7 . 1 o 1 3 3 4 „ - 1 f! o 7 3 2 5 , 2 '4 A- 1 .4 2 ; 


2 76 c 


'21. -3 .,7.j.42959-oV1:>.L;,-3 7334.0/ 


no Ir- I = 1,6 


.HIG 

1 0 — 8 „ 3 o 1 3 3 '9 3 0 1 1 3 8 ? 0 
7544,0cnl405 .-4, 1 5956 

7329 , 9 / 5 995 ;,-3 ^ 89 922 , 

-4 , 8 3 2 .3 o , -0 .. 0 0 3 3 3 s 0 . 9 2 


r-L A '^ S'' { T ) ^GL.AS.SR ( I 5 A 1 
GLAAOK I )-GLa9SU( I ,N) 
COMT I N! M- 
RFTi7F.A' 


ENO 

I-TRF'TC CD009 

SURPOllTlNF DATD0P(N«N1>CF.4D) 

D I MEN JON DOOR (3, 5) 

DATA DOOR / 1 r . 6 5 9 .. 0 9 2 .. 0 s iQ •> 5 i 3n oO s 1 3 ^ C s i 2 6 , 36 0 ? 1 5 ^ 5 14 2 ■, Rq 5 , 1 7 
1 5 , i 7' „ 3 , 4 9 ,, 5 , 2 i ,, 5 / 

C^M=nO:0R (M-, Nl) 

RETLJRN 

EMR 


SIBFTC .EJNGN 

S U R R 0 1 1 T I N F D A T A. V { .N , M 1 , M E -N 1 

n TMFr!'- ION I VEN (19.2) 

data TVEN/2G; 3o-. ln..,lo ,2o!.5':' 

1 y 1 5 .. 2 .,6 ? 6 ,. 2 5 I. Q V o 9 5 ■ j If 4 0 ^ X -■ ^ 

VEN= I\/EN (iN >Mi ) 
rftijRN 

E N r? 

SIBFTr DORl 

.S U n R C' 1 1 T I l''i F D 4 T D ( N •• Bi 1 C F M ) 

0 imfnciqn cnOOP(7,6) 

DATA CDC0R./3 . 2 r,-4..lw6 ,4.,o...4x 
12 t 3 ?6 .. 4? 9 c6 , 14.. 0 i9o 0 90 r. 1 

2 2 j 7 3 0 , 1 6 „ 0 . 2 4 , 0 . 2 6 o ' , 1 v 7 3 o 


1 5 , 5 r , 5 2 3 0 o 2 ''! ? 1 5 f 2 5 5 3 n , 1 2 , 1 5 , £l , 1 5 

o 9 i 5 •> i 0 j i 1 ) 4 . .3 j. n 5 i X. 5 8 j i n / 


' . 9 j 9 0 3 - ' 2 > O’ . ^ 9 1 0 V 0 ? 1 O . , ' ' $ 0 e 0 9 1 u 4 . 3 

3 ;■ 3 3 . 7o 9 9 <- c .., 1 3 o 0 -i 2o c 0 » 26 , r , 3 , 2 ^ A , 5 

> Cj O 3 J. O o 7’ ? 1 V - Q 5 4 9 0 5 X C o 0 9 xC a — 0 A n 2 5 8 y 4 9 


319,.'''/ 

OF^n-rDOOP ( N?N 1 1 

RFTIJRN 

END 

T’lBFT^ ROOF 

SURROIJT I NT ' DATR ( R ) 

REAL LPYKR { 3 ) -. KROPR ( 3 ) 
0 TMFKSCTON UR(3) 

C 0 M M 0 ,0 / P R C G 1 / R. 0 r p K, c, X L B Y K 5 Li 
data I |P /n ,, 26 1 0 0 . 46 3 o A' ,665/ 
DAT A i--FCPR/ 0,2 5 34,., 9 -iSl ... Ol/ 
da T A I RYKR / 2 . 96 p ^ 7 5 . 47/ 

U = IIP (N) , 





ROCPK-KRCPR(N) 

XLRYK -LBYKR ( N ) 

RFTllBM, 

ENP 

IB I F'. FTC WALL 

c, I jnpOi !T I N“ D '^T(^-h 

C 0 Y Yl L' N/PROci/ROcP , X l. n Y k, , ! J 

R L LPYKW ( L 1 , KiB/-pu! ( 45 
D I •'I ON UW;A) 

DATA :iw/n,553 50 .3^8,-^344,0^16/ 
DAT 'i ''FCPW/6 512 , 5 „ 427 . J IT , 2 , 2 2 / 
DAT A l ,BYKW/0 8 , 5 87 , 2 „ 5 0 ? 4 , 4n/ 
U“'ijW(N', 

ROCPK = l<RCPW(N) 

XLBvK'r-LBYAw ( N ) 

RI-TI.'RW 

FND 

$i~NTR' 



71 


'-^o2 coMPUTfR PROgka!-! FOR FSTtMaTiON Of riFSTGf'i c 

(; ■)(- -Si -)i- -)!■ --t * ii- * * * * it * J- j;, ^ ^ .J j;. .. ^ ,, .^. „ ^ i 

This program estimates THETFMPFRATUf'FS AND RAfi 

G * ■*«■ i': -it i'<- * * -JHi- -5J- * S * ->f ■!;■ -if. a- ■>(■ * s 4 # * « ^ 7.- -■- v'- ^ T .;■- -^ ■!!• -i 


niMFr-kTON iRsd'slO) 

D+M'EMsION ARAN{20' 9ATMAX(20) :,AWRaN{2 
0 I RE Ns I ON iRh ( 2 A ) sRh C 2A] jAPkS ( 10 ; lO ) 
DIHENSIOM dBT (2h) , I RT ! 24 ) .TL ' 7 , 2 ) jTM 
10 ,7 .;2 ' .NAriMAX ( 10 27 ,£ ) ,RANG(7 ,2 ) ^WR/iNn ( 
22 ) 


) sAWTMAX 
PR 5 ( 10 5 1 
K(10,7.,2 
>2 ) d.'HAM 


REAnA^jCON 
40 FORM at (F6, 4) 

DO 51 1=1 m 
DO 51 J=1 7 
DO 51 K=1 2 
T M { J R ) = 0 . 

TMAX ( t , J ,K) 

R A ’''I { I -, J ; K ) - ^ 

WTMAX(I,J K 
WRAN{ T ,Jsi<. )=■“' = 

RAMG( j5lC)=n.. 

WRANG( J,K)=0, 

50 F0RMAT(I2 5ll,lXdRl3) 

51 CONTINUE 

DO 27 J=1 4 

DO 27 1=1 7 

APRSf T f.J)=Oo 

27 CONTINUE 

DO 23 KM =1,5 

RFAD 29, { ( iRS-f I oJW.J = l54) 9l = lr.7) 

29 FORMAT (2n( I 3,X) ) 

DO 3''- J-1 R 

DO 3 /^ 1 = 1 7 

PRS( I ,J ) =TRS( I ■) J ) 

A PRS ( T , J ) =PRS ( I ? J 1 +A,PRS ( 1 5 J ) 

I F ( KM. E0 25 ) APRS ( J ? J * =AFRS( I ? J )-'K:0N/5 

30 CONTINUE 

28 CONTINUE 


11 

CONTINUE 





5 00 

READ 50,10, 

, lY , 

, IN 

, I D , I E 

dU, ( I8T ( IT ) , IT-d , 


READOdlC i 

: IY< 

, I I 

I I U 5 

( IRU{ IT ) , IT = 1 , = 4) 

2 

FORMAT! I2 I 

511, 

) 3 X 

.24 ( T 2 

, X ) ) 


IF ( lC...£Oc I ] 


INO 

. lYdQ 

.. IIY. ANS-^ 1,0. LQ-. 1 IN 


PRINT26, IC, 

, TV, 

, IM 

,rp ' 


26 

FORM1T(2oX' 

,12, 

.31 

1 ' 



GO TO 11 





25 

00 in IT=1 : 

,24 



IBT( IT ) .L£ ;, IA-C-AND 


IF( IBT( IT), 

,GE, 

, 1 - 

0-AND-- 


1*10 


onditions 

it it it it it ■■ c 7c it it it it it it it 

GES BY T distribution 

-A- if it it if if if if it it -yt it if if if if if if it if if 

(20 ) ,ADUMMY( 10) 
0).5T'BT(24) 

) , R AN ( lO ■> 7 , 2 ) jWRaN ( 1 
( 1 0 , / , 2 ) , D T Ni A X ( 1 0 9 7 , 


IS.dQdIR-) GO TO 25 


Ocl) IBT( IT)=IBT( IT) 



D E T ( I T ) I P, T ( T T ! 

RH( TT1- JPH( IT) ' 

D3T (IT) -DRTUTT ) / lOo 
I'^dC FQ,33) GC TO icrn 

To CONTINUi: 

IF(IC FQ,,n) GO TO 11 
IJ = 1 

310 IF(TRT(IJ) .00-01 '-d Toil 

I F (DBT ( IJ ) ,GTc 100= ,A 0 D Ji.idO.l) GO TOll 

IF(RH( I J )0dQ,Q. ) Rh( j J) = , 

I F ( DBT ( IJ ) ,GT : S-- „ ,.AND., TUd'O::- ) GO ”0 ii 

IF(TJ,FGo24) go tQIO 

IJ=TJ+1 

I F ( AEG ( DBT ( TJ ) -ORT ( IJ-i ] 0 GT. 15,0)GG TO 11 
lF(Anc( RH(IJ)- R 8 ( lJ-1 ) ^ ,r,T,22, ) GO TO 1 1 
I F ( I J ,LE.24D GO TO '3l0 
1^ CONTINUE 

IF(IU FQ,, 1) GO TO 90 3 
DO j = i,;d 

D B T f J d D BT { J ) •' 0 u n o + 3 2 „ 

902 rONTINUE 

903 continue 

DO 33 N=1 2W 

9f { N .. LT o lo <, AND .. N , Tf „ 1 ) PR= aPR S ( I M-1 3 i ) 

T F ( N . L T = 1 ^ „ A N D . N , G F c 1 0 1 P id .A P R s ( I M - 2 ) 

I F ( N . L T 1 8 , A N D „ N „ 7 E . d ) P P ,a P R .s ( I iO - 2 , 3 ) 

J F (N . LT. 24„ AND.,N . 7E. 1 3 ) PR^^APRO: ( dO 
CALL CONVRTtDBT;, PH-. PR s i'.iBT ^ ‘v ) 

33 .continue 

I MAP = I 

3 2 .X = nRT(l) 

n0233j=l,23 

I F ( X-nPT (J+1 )) 230,23^ .233 
2 30 X=r)ETfJ + l) 

235 CONTINUE 

Y^DBTfl) 

DO 3GpJ=1 23 

I F ( Y~DRT ( J+1 1 ) 34b, 345, 3 AO 

350 Y=nBTfJ+l) 

34.5 CONTINl-iF 

340 CONTINUfR 

RANGE=X-Y 
IF( TY-EQ.O) IY = I(i 
IF ( ID' . I'd.. 6 ) ID = 2 

IF ( TMaPo EG.d ) Ran ( I Y , I M-^- s : D ) T 
I F ( T MsP t, FQ c 1 ) TMaX ( T Y 5 IM-2 9 I D ) =X 
I F ( TMaPoFQc2 } WRAN ( T Y -.1^-2 , ID) =X-Y 
IF( tMaPc.GQ, 2) WTMAX( TY 9 IM- 2 , ID)-X 



3^ 

31 

160 '^ 

715 
716 

1 -^ 

716 

in 6 

705 

702 

709 

7 06 

707 

5 2 

SIBFTC 


I M 0,P-- tMAP +1 

I F ( TM.aP ,,GT,2 ) GO TO 81 
DO 3 A 1=1 2F 
DPT ( I ] =WBT ( I ) 

CONTINUE 
00 TO 8 2 
COMTIMU^' 

IF( TC..NF„33) GO jO 5 n.- 

continue 

ICAL=1 
DO 52 J=l 7 
DO 52 K=1 2 
print 715 
FORMAT ( iHO ) 

F 0 R M A T ( 2 0 X T -5^ P R 0 B A e I L I T Y - . 1 0 W . * 9 9 „ ' 5 * , 3 X 
'5 3Xs-“-9n„0-;^r,3X5-x-75,0-“-) 

PRINT 718 
PRINT 716- J,K 

FORMAT! 20X,-;NM0NTh *,I 2 s-- daTF , 1 2 ) 
DO 1^6 1 = 1, lo 
ARAN ( T ) =RAN ( I , J .. K ) 

ATMAX ( I ) =TMAX ( I , J 5 K ) 

AWRAN( I )=WRAN( I ,J,K) 

AWTMAX! I )=WTMAX( T,J,K) 

CONTINUE 

CALL PARA (ATMAX > lO, ADTMMY ? 1) 
PRtmt 705 

format(5ox,* dry bulb TFMPFRaTURF* ) 
PRtMt 7n2, ( ADUMMY ( J ) 9 1 = 1 , 6 ) 
F 0 PMaT{A-oXT 6 p&.: 1 ) 


CAL L 

P A P A ( 

ARAN 5 

in, 

AOTM 

PRINT 

7 09 




FORMA 

T { Sox , “ 

DRY BUL 

R R 

angr 

PRINt 7o2, ( 

ADUiUMY! I 

) , T = 

1 $ 6 ) 

CALL 

PARA ( AU 

TMAX , 


ADUM 


PRINT 706 

PR T NT 7 02 , ( A DUMMY ( I ) , I = i '• 6 ) 

format ( 50X <,0 WET BULB TFM-^EkATURF UM 
CALL PARA( AWRAN , I'^UADTUMV , 2) 
PRINT 707 

PR T Nt ^'02, ( A dummy ( I) ^ I = 1 , & ) 

FORMAT (5 OX, *WFT BULB RaNGF >' ) 

CONTI NUF 
FTOP , 

FNU 

SLIP'S 

subroutine PARA! X , I L » ADUMMY , I NO 
D I MfNs ton X ( 20 ) , ADUMMY ( 1 0 ) > T ( lO , 6 ) 


o 0 5 3 X , 9 7 



10 


20 


102 


1 .. 


D A T A T / 1 0 T . S i 6 ^ , o ,1b ^ 9 , (■ . 7 4o ' 

~1 .. { \ C. r\ o f'> '' 

t c. • : -f n 1 
a. O .J - f ! X . 


127 59 0 


''6998,3, 0777. 


^ V, u W 7 y U C, ^ i j I I I 

2 1 „ 3 6 3 0 1 c, 3 7 2 2 5 6 „ 

3695 ■■ 1 .,8331 1 , 8129,1 
• 96 , 2 ,. . 3060 , 2 , 262 ,; ., 2 .2 
62 = 9980, ;.,8,''65,,:;, 82X4, 
6 7 0 74, 3 .. 4995 , 3 ,, 3 3 54 , 3 ,. 
.STGHA = o.^ 


o y ii o V GC ? o b 

C. v ; ( { J ' C .12 9 -f 0 3 4 .‘ 7 

^ 3 1 y ,4 j. ^8 X r}7 .^6 

w 4, .-J f O J o 9 O-J' ,^0 

o 5 3 . 6 9 3 


5 0 o / 2 6 7 j 0 1- 7 1 7 o 

6 3 2 5 1 o 4 ^ j ' ) , 1 „ ^ 

4 , 2. , 1318 ,2 0l5i 
2,1524,2, 776 4 ,: 

y G "i- O y A- ij. 1/ Q : y 


SIGX--. c 
I MTEGR=0 
DO 10 i--:i iL 

IF ( X ( I ) .,NE,n, ) INTEGR^^INT^-GR + l 

S IGX“X ( I ) 45 ICX 

CONTINUE 


I F ( T N T F G R F Q e ) X B A R = 0 , 

xn=tntegr 

IF ( tNtEGR,.NE.O 1 XRAR = STGX/XN 
DO 2„ 1=1 IL 

I F( X ( T ) ,FG,n.. ) 40 jO 2 o 

S TGMA= C XBAR-X ( I ) )**2+.oir,NA 

CONTINUE 

XN=tNtFGR 

I F ( I NTFGR ■,. GT c 1 ) SI 6MA = G IGMA/ ( XR- 1 c ) 
SIGMA = .SQRT( SIGMA) 

I F ( INtFGR, LE : 1 ) SIGMA = o 

IF( INTEGR .LT ,2 ) PRlMTloo 

F 0 R M A T ( 1 0 X 5 * RESULT 5 A R F A R S U R D * ) 

meu=intfgr-i 


DO loo 1=1,6 

I F ( T w 0 , F Q , 1 ) A D U M M Y ( 1) ^ T ( 9! [' ':i 5 I } s J G f i A + K 'O ,A R 
I F ( TNO, F0-, 2 ) A DUMMY ( I ) -^XBAR„ S I OH CNF-.?, J 5 

continue 

RETURN 


FMD 

SIBFTC .SUr':l 

S UR ROUT INF CO.IVRT ( DRT, RHlM PR^TN;- i’: 1 
DI4FN.CI0N TN(24) 

D I MENo ? ON T { 24 ) RHH ( 24 ) , DRT ( 24 ) 

DBT=DoT(N) 

RH=RHu(N) 

DATA ' , B 5 C .> D / 1 6 .. 3 0 5 3 9 6 , 0 C 0 3 7 3 h- , 5 6 55 , , 4 3 9 t- 7 
data F, F ,6,4/3 , ;;5o573 , Ino., ,fu -4A.i. , n^r-or-nr. 14/ 
DATA O,P,Q,R/ 504:0 50 c^' 94 , lr, 6 i„n, 
data .c ,V ,1-7 1 1 ,0 = 62197 , 1 ,, 95/ 

SATPR(T ) =lnoO-«-* ( A+B-!^T-C/( D4T )-P4./.LOG( f 047 \ /F) ) 
( n4 9 7,9 ) 

PS = SATPR(nBT), 

PA = PR*0o4'’1 19 ' 


/'4 


,0,7111 ,0 77054,0 c7n 
4 3 '9 6 5 1 4 1 4 9 , 1 , , 3 9 6 S , 
rj, i.„9432 , lo894&, I 08 
2 , 5 / 06 ,2 ,,4469, 2 ,3 364 
7-o9 ,3 ,3649,3^1427, 
0 9 4 6 0 4 1 , 4 , 0 3 2 2 , 3 



75 


P R =: p p V r ^ 4 1 1 ^ 

PHT=:Rh/1op7 

WPR 1 1 'P^O o 62 2 -;.-Ph I ----PS/ { P.i' -PS*?!-! T ) 

T(1)=DBT-15c 

20 hGSTAR = P*T( I H-Q 

HW.STAO = T ( T ) -R+c, 

WS.STaR-V^SATPR ( T ( I ) ) i ( FR-0/-TFP ( T ( T ) ) ) 

1+ ( U-A ( ( T ( I) +60 ) -x--::-5 ) ) / ( 10 , ah-^is 
8GPPI=P 
HWPRI=1. 

TFfT{T)-5A.n 100,2 !^0 

loo CPATAP^^O 24.A2 
GO TO 300 

2 00 CP5TaR = o , 240,2 + ( ( a ,, -oooa a 14 ) -••- { T ( I ) - S ~ ) ) 

300 CONTINUE 

WSSPRt^ ( VAPR*SATPR (TCI) )+aLOg( 10., ’ / ( f PO-SaTPR ( T { I ) ] ) *^'•2 ) ) 
r'' (B + C/( (D + T( I ! )-iHc2'~E/ (D+T( I ) ) 1 
2+ ( 5,,-x-U-;;- ( ( T( I )+6o, ) **4 )) / ( ) 

W-WSSTAR-(DBT-T( I ' ) -A ( CPSTAR/ ( HGSTAP-H+'.STAR ) ) 

AF = W-WPRI.RF 

FPRtHF=WSSPRT + { CP.STAR/ ( HGST,aR-HW ST AR ) ) 
nRT.T( I ) ) 

2* ( { HGSTAR-HWSTAR ) «-3PP { T ( I ) ) -CPST ak* ( HGPR I-HWRR n ) 

3/ { ( HGOTAR-HWSTAR 1 **2 ) 

T ( I+l )=T ( T 1 -AF/FPRINF 
1 = 1 + 1 

2 3 , format (2x 4 ( Fl 5 •. 8,2X ) ) 

21 FORMAT! 2X 6 ( F 1 5 . 3 1 X ) ) 

22 F0RMAT(2x 4(Pib,b,2X) ) _ . . ^ 

I F ( ABS ( T ( I ) - T ( I-,*. ) ) oGT .0 . 00^ -OR^ AB,S ( W-’vRR 1 1 L ) - GT c ^ GOOD A ) T 

TN(N)=T(I) 

700 CONTINt.lF 

10 FOPMAT! 3f5„2 ) 

30 FORMAT! 2X 2Fl5o3) 

RETIJF^N 

FND 

SIBFTC ,SUR2 

FUNCTION CPP ! T ) 

IF! T-50,., ) 10 5 10 ? 20 
10 CPP=0- 

RETURN 

20 CPP"0 ^"00^014 

R"'TURN 
END 


SFNTRv 



n n n n ni n, 


c* 

c 


4o3 computer PROGfUH FOR rSTlMiATiON Op hOi'JRLY EMP ER AT UR E 


-ir -it- -JA -A A'- Ai. M. y. y.. 




calculation of optimum hourly temperature DI FFFRERT I AL.S 
BY solution of A SYSTEM OF LINEAR EOUArTONS, APPLYING 
LAGRANGIAiT multiplier TEChNIOUF'- 

T H F M A I N P R G G R A M SCAN S THE 'U H 0 L E D A T A 0 F A L L S "‘ATI 0 N 5 
A'lD SELECTS THE DAYS OF, WiilCh THR RANGE IS FIXED GAY 3n.. 
IT ALSO CALCULATES THE NO., OF PAY.S A.HC 
ASSUMFD CUPM/E a. NT* .'^Otual RFADINr-R^ 

c * * * * * i; * Jr * i; K- W -J: * ; ■ j,- * if f. N * j? v- f- ff ^ fs 


“PiV 


DIMfNfiGN tRc;( 

D IHFNSI ON I RH ( 24 ) 5 RH ( 24 ) , aPF-S ( ID s lO } s PRS i 10 -■ i 0 ) s WBT C 24 ) 
DIMENSION H(26) 

DIMENSION DBT(24) ,IRT{24) ,:■■•:( lOD) sAYI IC')) 

IL0P=1 
MAN - 25 

D I M E N ■' 1 0 N S I G M A R ( 1 00 s & " ) - S I G M A P ( i G ) 

DrMEN,c.TON A,1 ( 27 ,27 ) , yR ( loo , 24 ) 

DIMFNfiON Fil ( 27 1 j,F.a ( 27 s i ! 

COMMOM/DILIP/Al 
DO 15? MM:.-! ].r,n 
DO 152 NN=l560 

SIGMAR(MM NM)J^Oo 
.S IGMAP ( 

152 CONTTNI'!" 

READA-^jCON 

50 FORMAK I 2 , I 1 , 1 1 V II s Us I 1, 1,Y sUh-iU ) 

4o format ( FO ... 4 ] 

0041^^0 — 1,2^ 

DO 41.'' IRA = 1,10F' 

M{TRA)=0 
43 0 CONTI MU E 

DO 27 J=1 4 

DO 27 I -1 7 

A P R .P ( T , J ) = P . 

27 continue 

DO 28 r:M = l.!5 

READ29 ;, ( { TR5 ( I •> J ) » J=i s4 ) , I =1 , 7 ) 

29 FORMAT! 20( I3,.X ) ) 

DO 30 J=1 4 

DO 30 1=1 7 

I F { I RS ( I s J ) LT I - flO "AND : I RS ( I ? J ) ■, GT » 0 ) I NS { I J ) =100'^ + I R S i I 

PPS( I ,J)=TRS{I ,.J) 

APR.'" ( T ? J)“PRS( I sJ)+APRS( I sJ'A 

IF{KM,.FQo5) APRS( IsJi^'APRS! ItJ) ’'EON/::'., 

3. continue 

28 CONTINUE 

11 CONTINUE 

500 READ 50> ICs lY , IMsID, IE> lUs ! IpT ( I T ) s IT = -l S-AJ4 ) 



77 


REAr'2 , 1 I C.' I lY 9 I IM;. I I D, ( IRH ( I T ) , I T = 1 >24 ) 

2 FCRMAT(I2 3 T 1 9 3X .24 ( T 2 a X ) 1 

51 poRMflt(5X l2,5ll,5X.>24( I3,X) ) 

21 format (^5X I2,3t1,24( t2,x) ) 

I F ( I Cc EQ. T I C. ANM I Y . i'O^ I I Y^. AWO, JM .. i-.C.. i IM. AMD.. I D. EQ. i ID ) GO TO 25 

PR! NT26 » ic 5 T Y 5 IM ,10 

26 f ORMAT ( 2pX , 12 , 3 T 1 ) 

DIMFMf“jOM SHA,RMA(S0) 

DATA RAO/if-i / 

9 8 6 READ 9 8 8 , ( s M A i-' ■ A { I ) ■; 1 = 15 8 f ) ) 

988 format ( 6oA1 ) 

IF(SHAFMA(7) ,EQ.RAQcAND.GhARMA{6) ,TQ.PAO^ GO TO 986 
READRSB 5 ( RN.S ( I j T = 1 9 80) . 

DO 934 NI-1T5 

I F ( RN8 ( N I ) , NF 0 SH A RMA ( N T) S GO TO 986 

984 continue 

GO TO 500 
GO TO 11 

25 DO in iT = l!,24 

IF( IET( IT) vGtoiOO.AMD. IBT( IT ) .. LE . 140 .. aND 0 I U c EG . 1 ) I 3T ( I T ) = 1 3T ( I T ) 
1*10 

DBT( IT)=^IRTCIT) 

RH( IT)=IRH{ IT) 

DBT( IT) =DBT ( IT ) /in 
I F( TC,EG .33) GO TO I600 
in C.ONTINIJE 

IF( ir. EOoO) GO TO 11 ■ 

IJ = 1 

310 IF{ IBT( I J) uEQ.,ni GO TOll 

IF(DBT( IJ) oGT,l^Co.AND. IU.,EQ: 1) GO TOli 
IF( TRH( IJ) ..'■-■QcO) IRH(lJ)"^lGO 
I F ( RH ( IJ ) EQ . 0 c ) RH ( I J ) = ioO . 

IF(DBT( IJ) mGTv5' „,.AND.IU .1-0.0) GO TO 11 

IF( TJ.,FQ„24) go TOIA 

IJ=IJ+-1 

IF(AB,':(DBT( IJ)-DBT( IJ-1 ) ) .-GTnlS ,0 )G0 TO xl 
DUMMY=TRH{ I J1“IRH( U-l ) 

I dummy- A BS( DUMMY) 

IF(TD11MMY.'GT.2 2) GO TO 11 
TF( T J J-E.. 24 5 GO TO 31,, 

14 continue 

IF( TU-, EQ.l) GO TO 90 3 
DO 9n2 J---l,24 

DBT( J) --^DPTl J)*9;/5„ + 32o 

902 CONTINUE 

903 CONTINUE 

IF( TLOPoEQol) GO T081 
DO 33 N=1 24 ■ 



7S 


I F ( N ... LT c. 10 c .AND „ N GE r, 1 ) PR = APRS ( {M-Z ,1) 

T F ( !'J I.. T „ 1 4 0 A N D N „ 6 F 1 o ) P R = A P R S ( I M -2,2) 

I F ( N . . 1. T 1 8 , A N D M , G F .> 1 4 ) P R a P R G ( l M - 2 , 3 s 
I f- { N , L T , . 2 4 , A N ... r.| , G E 1 & ) P R =-■ A P R S ( I I 'l - - , 4 ) 
CALL CONyRTfDET. RH- PR, i-.AFT :> A' i 

33 CONTI.NUF 

DO 34 T=1 24 
DBT(n-WRT(I) 

34 CONTINUE 
81 X^DBT(l) 

00233,,)= 1,23 

IF(X-0BT ( J+1 ) ) 230,230,235 
230 X^nRT(J+l) 

23 5 rONTIMilF 
Y=^OBT( 1 ) 

DO 34.J=1 23 

IF( Y-OBT (.J+1 ) ) 345,345,35f^ 

35o Y-DRT(J+1) 

345 CONTINUE 
34o CONTINUE 
RANGE=X-Y 
IFTf-RANGE+l.^ 

M ( IPA)=M{ TRA)+1 
■ I F ( T R A N F ... M A N ) C 0 T 0 5 no 

N-N’{'IPA) 

DO ], ,''02 tlj = ]. ,24 
yR { N , TH ) -DBT ( I H ) -Y 
looo2 CCNTfNUF 

DO 15o J=l,24 

S IGMAR { N , I RA ) = ( X-DET ( J 1 ) +S I GUAR ( N , I RA ) 

I F ( J ,> P-Q . 2 4 ) S I G -1 A R ( M , I R A ) ^ 5 I G ' ; a R ( M , I R ', / 2 3 

150 CCNTIMUE 

IF( IC.,NFc.33) GO TO Soo 
1600 CONTINUF 
MN-N(MAN) 

DO 151 l<N = l»HN 

5 I G M A P ( M A N ) ^ f. I G U A R ( R N , U A N ) * 5 1 G , ■ A P ( N A ' -m 

151 continue 

XU=MM ■ 

S T G fJ A S I G ''1 A P ( M A N ) / X M 

tmax=nan 
TMIM=-o ' 

CALL CO E F F ( T M A X s T M I N , YR , S I GM A , M N ? B 1 ) 

DO In-'O! tn = 1,27 
BA { IN ,1 ) =Bl ( IN ) 
loool CONTINUE 

PRINT 999 ((Al(IiJ)9J = -*-’2'^l5l-li.47) 

999 f0RMAT(4X 10(f10,,2,2x)) 



n o n n 


79 


PRINT 993 (BK I ) ,1 = 1,27; 

99 8 format (Ax 10(F10,2,?.X) ) 

CALL MATINV( Al ,27,27 , ba ,1,1). 

PR T NT lOnoA , (ESA ( IN ,1 ) , IN = 1 5 27 1 
FORMAT ( lOX ,F13„A) 

P I = 4 „-';- aTAN ( 1 , ) 

W = P T / 1 2 - 
DO 995 IH-'i, 2 A 
H ( TH 1 = IH 
F D = 

DO 994 IL=1,2'^- 
XIL=IL 

TF(IL GT.= ].2) FD = FD+BA(IL , 1 i --"COS ( ( ;< I L-1 2 . ) ( I H ) ) 

IF(TL .LT,12) FD = FD-fbA. ( I L-f-1 j 1 ) *S I N ( X I L-^Vi'-cH ( IHi ) 

I F ( I L... FQ,,24 ) FD = FD-;-RA (1,1) 

994 COMTINUF 

PRINT 992 IHsFD 
992 FQRMat( 10X,I2,1 '-x^Flr',-^) 

9 9.5 CONTINUF 
.STOP 

FND ■ 

‘EIBFTC COr-FF 

THIS' SUBROUTINE GENERATES THE CO-EFFICIENTS OF THE ASSU.’-N£0 ' 

CURVE AND THEN PREPARES ALL Tilt COEFFICIENTS OF THE SYSTEM 

OF linear equations-. 

Q "Jf 7^^" -is' "Jc 79 ‘iv it' "Jc Hi it* */{• it' ir it it if ic 'if -if if if it it -jt if of Xj- vt -t if 'A if if if if '.f tv if if Er pf it if if if if if i>r -f if -if if if tf if ic if if 'It if if if if 

SUB-ROUTINE COEF F ( TMAX , TH I N , Y , S I GMA , I C A Y . E 1 ) 

D iHFNc ION A { 28 ,28 ) ,B ( 28 ) , H ( 2 5 ; , Y ( 1 00 , 24 ; 

OIMfMStom Ai (27 ,27 ),[;!( 27; 
rO''''MOM/DILIP/Al 
P r--4,M;-ATAN( 1 ) 

HMAx=15„ 

HMTM= 6 . 

W = PT/12>. 

DO 99 1=1 28 
DO 99 J=1 2 
B { T ) - - 
A ( I 0 J r-"- 0 c 
99 CONTINUE 

DO lb'. iD=lTIDAY 
DO 10'2 IH=1,24 . 

H(IH)=IH 

A ( T , 1 1 = A ( ] , 1 ) + 2 : 0 
R ( 1 ) =R ( 1 )+Y [ ID 5 IH) *2 , 

DO 1''3 NR = 2 .,25 
XR=NR 1 

I F ( NR - GT 13 ) A ( 1 5 NR ) =A ( 1 sNR ) +2 o- 5'--COS ( ( XR-12 = )^!T'v5i-H ( IH ) ) 



8n 


103 

102 

lOl 


108 
1 ol- 
ios 

107 


113 


111 

112 


T F ( NR L :: „ 1 3 ) 4 ( 1 ,NR ) A ( 1 , WR ) +2 

rONTTNlJE 

CONTINUE- 

CONTINUE 

A(1,26)--=-1. 

A(l,27)=-1„ 

A ( 1 ,28 ) ---24,, /2 3., 

00 107 M=2,13 
XM=M-] 

DO lo6 IH=i524 

DO 105 I D-~- 1,1 DAY 

A ( M , ] 1 - A ( M , 1 ) -t-2 , v-S I N ( ( I H 

DO 108 NR=2,25 

XR=MR-1 


c-'^5lN{XR-^W-ii( IH) ) 


) ) 


IF (NR .07.13) A (M,NR)^A{M,NR)4-2 
], I H ) ) 


( XR-i2 c ) ( IH) ) 


I F { N R - L E 1 ^ ) A ( ('1 , !'■! — A ( i"i > r- R. ) + .a 1 1" i X R vv "-'H { I H ) ] S I { X 

continue 

B ( M ) " B ( M ) -t- Y ( I D , I h ) S T N ( X M* ( I H ) ) * 2 
CONTINUE 

A(Mi28)=A(|Vi5 28)-SlN{XU-»Vi^UY( 11; 1 ) 


CONTINUE 


A(M,28)=A(M,28)/23o 

A ( M , 2 6 ) = - 5 1 N ( X M * W -=« H N A X ) 4- A ( M ,25) 

A ( M 5 2 7 ) = -s I N ( X HH t N ) + A ( , 2 7 ) 

CONTINUE 

DO 11^ M=14,25 


S "N ( { 

*U-H( IH) .) 


y U = !v) _ * 3 

DO li2lH=l,24 
DO 111 I 1,1 DAY 

A { M , 1 ) = A ( M , 1 ) + 2 . i-rCOS ( XM*W-:'-ri ( J ,K ) ) 

DO 113 NR=:2,2.5 
XR-==NR-1 

IFINR ,GTo 13) A(M,NR)=A(N,NR)-f4.^'i-C0S( ( X;<-12 . ) ( IH) ) -■-■COS ( Xl-i*W«H ( 


I IH ) ) 

IF (NR. LE,. ,13) A(Io>NR)"-A(U,NR)-f2,-,'>i-SlN( (Xr--no.. ) 

I I H ) ) 

CONTINUE 

R { ,M ) ( lY ) +Y ( I D , I H ) *C0.5 ( XN*VN''4H ( I H ) ) " 2 ^ 

CONTINUE 

A(M,28l=A(M,28)-COS(XM^:-W-;;-H( TIU ) 

CONTINUE 

A (M, 28 ) =A {M,28 ) /23,, 

A ( M ,26 ) =-COS ( XM*W*HM AX ) -i-A ( M » 26 ) 

A ( M., 27 ) --CO.S {XM*W*Hi''ilN ) -t-A (M,2? ) 

CONTINUE 
M = 2 6 ' 

A (M, 1) =-l-: 


H( IH) )--UC05(Xi'‘U:w*Hf 


110 



81 


120 

121 

131 

130 

2.1 

202 

203 

212 

210 

SI bftc 


DO 12-' NR -2, 2 5 
XR=NR -1 

TF(NR„gT,, 13) A( 
I F ( N R L F ,, 1 3 ) A { 
CONt TNIJF 
R ( M ) = „ tMAX 
M = 27 


RR ) = A ( M V WR 1 -COS ( { X R-12 , ) 

NR ) =A ( M •« N--' ) -3 T M ( XR'^W^'f-O' AX ) 


AX ) 


A(M,1 )=-l, 

DO 121 NR=2,25 
XR=NR-1 

I F { NR ,0T ,, 13 ) A (A- !>NR ) = /< ( N sNR ) - COS ( ' XR-12 ' -if vOHhMI N ) 
IF(NR,LF..13) 

CONTINUE ‘ ' ' ' - 

p ( M ) -_Tivi jN 

M = 28 

A(M,1)=-24,,/23, 

DO 13a NR=2,25 
XR = NR.l 

DO 13l ih=1,2A 

I F (NF',,GTo 13 ) A (FUNR j ^A(U ,NR ) -COS ( ( XR-12,, ) ( IH ) } 

I F ( M K L E o 1 3 ) A ( i ^ » N R ) ~ A ( M » M R ) - S I N ( X K ■" i-i { t r ) ' 
CONTINUE 

A(M,NR)=A(M,NR)/23., 

CONTINUE 

B ( M ) = 0 IGMA-2A, /23^-'fTMAX 
DO 201 IR=1,12 
DO 201 J=1A,28 
A ( TR J-1 )=A ( TR 5 J ) 

CONTTNUF 
DO 2^2 JR=1A,28 
DO 202 J=^l,12 
A ( TR-1 0 J ) -'A ( IR «, J ) 

CONTINUE 
DO 203 IR==14,2d 
B ( TR- 1 ) ( IR ) 

DO 203 J=14,28 
A ( IR-1 5 J-1 ) =A ( IR 9 J ) 

CONTIMIJF 
DO 2 1- IR=1,27 
DO 212 J=l,27 
Al ( tR .J) --AC IR 9 J) 

CONTINUE 
B 1 ( T R 1 ” F' ( T R ) 

CONTINUE 

return 

END 

MATIENV 

Subroutine matinv(A!.nn5w,BsMm,M) 




AN^TFrmiT^MJ £YSlEi-l OF liNeaR FQATION 5 BY GAU5S-J0Rf 
SU-Tl^M^rn rf ? ^^"^UATES TM£ COEFF lU ENIS . THE COEFICIENTS WhEN : 
F n^Y mt/' - CTRVE EQATICiv FC;-; DIFFERENT HCUK.F OF 

o-'timum distrieutio;'-: of tmat particular range 


UM DISTRIEUTICP'-: OF ThlAT 


F n I 'i T w 1 ? r r ^ ' ' ' - ■ ! ^ ^ ^ I ^ T ( 5 0 ) , p T V O T ( 5 0 ) . I r4 0 E X ( F 0 . 2 ) 

ruury LFNCF (tkuW,JROW), ( ICCLUU , JO-UPo . (A.'..X, T, SUAF^ 
INITIALIZATION 

00 2-') J---1,N 
IPl\/0T{J)=n 
DO 55 A J--1 |\i 

SEARCH FOR PiyOT FLEMENT 
AM AX- 0,0 
DO 1':''5 j-1 |\j 

IF ( I P T VOT ( J ) -1 ) 6n, ln5j 5o 
DO 10^ K=^l:,i\! 

IF ( TPt\/0T(K)-1 ) 80, loo, 7 Aa 
IF (ABS (AMAX)-AES ( A ( J K n ) £5, Ino, 

IR0W="J 


90 ICOLljM = t< 

9 5 AMAX-=A(J,K) 

] no CONttNi. !F . 
iQP CONTTNiiF 

llO I Pi VOT { IC0LLJM) = IPIV0T ( ICCLLiM)+l 
C INTFRCHANGF rows to PUT PIVOT ELE'-IENT Oi'. diagonal 

ISO I F { IROW-ICOLIJM ) lAOsZtOjlAn 
140 CONTINUE 
1.5n DO 2o„ L = 1,N 
I 60 SWAP=A( IR0W,L) 

170 A ( TROW 5 L ) =A ( TCOLlJMjL) 

200 A ( irOLljM,L ) -SWAP 
2n5 IF(M) 260, 26r , 2 In 
210 DO 25o L=1 M 
2 20 SWAP-Bf iROwa. ) 

23o f3( IROW,L)=R( ICOLUM,L) 

2 5 0 B ( I C 0 L ijM , L ) “ S !\i A P 
2 60 INDEX! T ,1 1=^1 ROW 

2 70 INDEX! t,2) = ic0LijM 

310 P I VO T ! T ) = A ! I COL UH , I CC L UM ) 

C DIVIDE PIVOT ROW BY PIVOT ELEMENT 

3 3o A ! I COLljM , I COLijM ) = 1 c 0 
340 DO 35o L=1 N , . 

350 A ! ICOLljM,L)=A! ICCLUM,L )/PlVCT! I ) 

355 IF!M) 380, 380, 360 
360 DO 37o L=1 M 

370 B ! +rOLi.jM, L ) =P ( ICOLUM, L ) /P IVOT ! I ) 

c Reddci-i non-pivot rows 



360 DO 55n Ll=l,N 

39o I F {-Ll-ICOLUM ) F-OO, 55n, ^QO 

F-0- T=A ( LI , ICOLIJM) 

420 A ( L 1 .) T rOLuf-: ) =0 A 0 
430 DO 45 0 L-'l N 

4 50 A ( L I , L \ = A ( u 1 9 L ) - A ( I r OL U'--- s L ) T 
455 IF(M) 550, 55r>,, 46n ' 

46 DO 5o^ L = l -. M 

5 0 0 B ( L 1 , L ) = B ( L 1 , L) -F’ ( I COl. 'jiA , L ) *T 
5 5^ CONTjMilE 

C I N T F R C H A N GO COL U ! ■ ; i j S 

60^^ DO 710 1=^1 ,M 
6ln L=M+1 -t 

620 IF ( INdFX{L,1)-IMdEX(l, 2) ) 630^ 
JROW=IMDEX{Lnl) 

640 JC0HJM= I NDFX C L 0 2 1 
650 DO 705 K=1 M 
660 SWAP=A(KpJROW) 

670 A ( K , JROW ) ^A ( K, JCOLUM) 

700 A ( K JCOLUM ) =SWAP 
7„5 CGNTIN'iF 
7 1-' CONTINUE 

740 return 
END • 

SIBFTC SURl 

SUBROUTINE CONVRT ( DRT, RHII^ 

0 -ss- -;«■ is- 'A- ii- * -;s- -;s- -s;- -x- -i;- * 


Flo, 630 



- of' -r'f -if >- -if ii" 





c This subroutine evaluates the values of wet bulb tempratuRes feed 

IMG THf^ VALUES OF DRY BULB TEMPERATURES- RELATIVE HUMIDITY AND PRE 
C SSURE-, THE METHOD USED FOR THE SOLlJTI'ON OF THIS EOATION IS MEWTON 

C ^ RAPHSC'N ITFRATIONSo 

dimension TN(24) 

dimension T(24) ,RHH(24) ,DRT (24) 

DBT = !)RT(N) 

RH=RHH{N) 

DATA A5B,C!,D/16c386396.,0.00i27aoA-,56:>6c ,-50o67/ 

data E 9 F ..iG 9 +/3 0 560573 , lop 0 ? Si .. . 0 , C’OonoiH-/ 

data 09P90,R/50c090c444,1o6*,o,, 22 -on/ 

DATA s , V 5 U /0 •, 1 1 9nc62197 , 1„'95/ 

SATPR ( T ) = lo - 0** ( A + B*T-C / ( D+T ) -F"'" ALUG ( ( n+T 5 /f. ) ) 

1 *( ,49119) 

PS=satPR{DBT) 

PA = PR*0c 4"'119 
PR = pR-;fO, A‘‘ IIQ 
PKT = RH/ loo .j 

U(pR|Mp = 0,,622-:i-PHI --7S/ (PA-P5*PHI ) 

1=1 



84 


T{l)=nBT-15, 

20 HG'^TAP = p.'fT( I )+Q 

HWctAR==T(t)-^ + S 

WSSTAP=V-SATPR(T(I))/(PR-SATPR(T{J5 !) 

■i + ( U'-'' { ( T ( I ) +6 " „ ) 5 ) ) / { 1 n , -if 1 5 ) 

HGPPI=P 
H WPP 1 = 1, 

T F { T ( T ) -So 0 0 iO ' 9 1 00 , 20n 
100 CPPT AP = o ,, 

GO TO 300 

2 00 CP 0 T aP = 0 : 24'^2 + 0( '' o oon'''n 14 ; * ( T ( I ) - 8 o - ) } 

300 rONTIMUP 

WSSPRt= ( Vi'PR-ifSATPR ( T { I ) ) -ifALOG {!■'',)/( ( PR-5 ,aTPR { T ( I ) ) ) 5 ) 

I* ( R-fC/ ( (.D + T { I ) ) -“-*2 ) -F/ ( n-f-T ( I! ) ) 

2 I- ( 5 -0!-U* ( ( T ( I )+&0, ) ■'■"'-■4 ) ) / ( io ,*ii-15 ) 

W = 'VsSt AR- ( DBT-T ( T ) i ( CFSTAP/ ( HGST AR-HWST,aR ) ) 

AF=W-WPR IMF 

FPR TMF = W5SPR I-i- ( CPSTAP,/ C HGST A?.-'hW.0TAR ) ) 

1-(DRT-T(I)) 

2*( ( HGGTAR-HWSTAR ) ■■;-€??( T { I ) 1 -C?ST AR* ( HGPR I -H WP R I ) ) 

3 / ( ( HGST aR-HWSTAR l "-^-"-2 ) 

T ( I + J- ) = T ( T ) - AF/FP9IMF 
1 = 1 + 1 

23 FORMat(2x 4(f15„852X)) 

21 F0RMAT{2X 6(F15.8,1X) ) 

2 2 FORM AT ( 2 X 4 ( F 1 5 ,, 6 , 2 X ) ) 

I F ( AeS( T ( I )-T ( I - i- ) ) -.GT , 0Pl = 0:R, aBS ( W--.> PRi MF ) ..GT, 0cn0''0^ ) G'O T'O 2n 
TN{N1=T(1) 

700 contioue: 

10 format (3f5c 2) 

30 format ( 2X 2FlSc 8) 

RFTIJRN 


ENO 

JIRFTC SUn2 

r -X-* -Jf -x- -X'-ii ?;- + ■>«• -ii -js- -ii- -Ss , i •;■: ■■■- -x- -ir-x-v-'-x-vi x- -x- -x--;, -x- x-vc -/>■+ 

c This surprograio isoseo to evaluate Tr-io co 

C ION OF WET BULB TfMPtraTURf ■ 

FUNCTTON CPP (T) 

IF{T-5^,. ) IF, 10, 20 
in CPP=F. 

RFtuRI'’ 

2o GPP = ^ OOOOFlA 

RETURN 
END 


It "Jr -Yc 'tc -jt -it 'tt ~Y: "/t "vt n' it to ’’r it 

NT CPP IN THE EVALuAT 






SENTRY 



8 5 

computer program for EG^iJT VALF:';T TEMP'^RATUR'^ DJFFENTIAL 
STBFTC DILIP 

• real LAT RRcPW ( 5 ) :.LBYRV- ( 5 ) .>KRr,PK ( 5 ) 5 L 6 YK.R ( 5 ) 

COMMON /PM /PI 
DIMENfIOM alpha ( 1 ) 

DATA ^LPHA/n,,7/ 

DTMFmsION it (25) 

PI=A ,*ATAf'! ( 1„, ) 

DIMENSION iiV'{5) ,UR( 5) 

DTIMNSION MCNTH( 6 ) jALPHATfZ) ,yALL(5) 

DIMENSION TO(2A] ,TFQ{2A,5) ,TSOL(2'4,5 ) ,PHI (5) 

DATA WA1-L/6h NORTH 96 H LEST 5 Oh SOuTH,Oh EASTj-OH ROOF/ 
DATA /'.LPHAT/OhDARK 5 PHLIGIIT / 

data M,0MTH/6H FEE., ,&i-i APRIL^SH JUNE 5 SHAUGUST , 6 H OCT.. 9 
1 / 

COM M 0 M / S U B / A 9 B » C ? D E C 
DATA PH I /O c, 0 :.n „ 5 0 o 9 9o <, / 

D+TA WO/Oo 990. ,180c. ,270r, , 0 ,-../ 

RFAD9rl 5 ( UW ( I ) .^KRCPWC J 1 i,LBYK:W( 1 ) , Mi sA ) 

RF AD9^'2 9 ( UR ( T ) ,KRCPr< ( I ) 9 LBYKR ( 1) 9 I = 1 ? 3 ) 

print 117 

READ9^3,HOvUHOR,HI . 

DO 2.n iw=l,5 

PHI ( TW )=PHI { IW)*P I/I 80 ,. 

2 nn WO ( I w ) =W0 { I W ) *P I / 1 8 n , 

READO-^AjNOCItY 
DO 7''no IC = 1>N0CITY 
R'^AD IO 9 NAMI 9 NAM 2 
READY'-'SjLAT.^MDAY 
LAT = L..AT^'"PI /ISO 
DO 7’-.^0 TnAY^l’RDAY 
R F A D V 6 0 N 0 A T F 9 N D A T A P 
MO = MDaTE72o.O 
CMJ- D^'MlM(MDATF) 

RF AD 9 ■-'7 > ( TO ( I ) 9 I --1 9 NDAT aP 5 
DO 7'’'^n TU,h7, ,5 
PHAI-PHI { IW) 

WALAN,G-M.'.'0( IUM 
DO 70^0 IALPHA = ;l5 1 
AL P1-7W== ALPHA ( I ALPHA ) 

ITOTIM'P 

IF ( TW..FQn3 ) IT0TL = 3 
F R T M T Tin, N A M 1 5 N A M 2 
print 110 , month (MO) 

PRtNtHI wall (I Vi’ 

PRjNt 11'2,,ALPHaT{ IALPHA) 

901 FORMAT f 12F6„ 3) 

902 format ( 9F&.. 3 ) 



9 0 3 
9 0 '+ 
905 
9 06 
907 


2ol 


202 


20 5 
21a 


300 
211 
7 A O A 
10 
llA 
111 
112 

113 

1 

114 

1 

116 

ll--> 

117 

118 


$IBFTC 


8 6 


format ( 3f3 „ 1 ) 

format ! I 2 ) 
format ( F 4: l , II ) 
format (14 I2) 
format ( 16P5 . 1 ) 

I F n c N F 5 ) p R I iv T 113 
I F ( T [‘J p I " Q , 3 ) R T f'.; T 114 

DO 210 ITYP=1,IT0TL 
I F ( I U.i ,, f.; r 5 } 00 TO 2 f; 1 
H0=HOP 
U=UR ( I TYP ) 

ROCPi.' = K RCPR ( 1 T - P ) 

XLBYK-LBYKR ( I TYP ) 

GO TO 2 02 
HO HOW 
HO = HOW 
U^iJW ( TTyP ) 

ROCPK==l<RrpW( I TYP) 

XLE5Y!< = LE^YKW ( I TYP ) 

CA L L FUR I ER ( NDATE , L AT , ROCP W ^ XLBY K . HO , H I 
TOsALPHAW) 

DO 2r5 ITIM=1,24 

TTMF=ITIM 

I T C I T T M ) = I T T M' 

CALL CALCUKTIMFjTFQLsTSALjO) 

T"^Q(TTIM ITYP)=TFQL 
TSOL ( ITIM, TTYP ) -Ts'aL 
CCMTTMUE 
DO 211 1=1 24 


aO jW/tLA.NG aP'HAI sNDATAP 56 ? 


IF( I'-' ,NE-. 5)gO to 3on 

PRtNT 116, tT( I ) , {TSOL{ T vJ) ,TFC( I .J) , J = 
GO TO 211 

print 1 15 , I T ( I ) , ( T50L ( I , J ) , TCQ ( I , J ) , J = 


CONTTNUF 
CONT tNUF 


J TOtL) 
I tCTL) 


format ( 2A6 ) 

format ( / /5nx ,20 ( / So/,. ih-^,2a6 ,2x s-CITY- 5 

F 0 R M A T ( / 5 5 X , A 5 , * V-' L L-;<- ) 

FORMiT ( /55x ,A6 ,-+CCL.ORED* ) 

format (/ 12X « lOX , *TYPF I'"’ ,2nx ,-"TY^F 2'<-. 

•5TYPF 4«-/3Xs* HRS, *,4(-^ T SOL 

format (/ 12X 5 lOX , ^^TYPE i*,20X5-“-TvPF 2^S 

3X?* HRS, *.3 (-if T SOL 

FORM A T ( 4X , 12 , 4- ^ 00* , 1 X 5 3 ( 3 X ■> F& , 1 , 4X 5 3 X ■> F6 , 
format ( 4X i. I 2 5 00* * IX ,4 ( 3X 5 F6, I , AX /3X 5 F 6 • 

format (IH l) 


lH*/5ox ,2o { lH-> ) ) 


20X ,*TYPE 
A I R T 

20X,*TYPE 
AIR T 

ls4X) ) 

I ,4X ) ) 


3* , 20X 5 
EOVo 
3*/ 
EOVTU 


format { //55x,*15TH*,2x , a 6 / ) 
STOP 


END 

FUR TER 


*5 ) 
*-) ) 
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SUBKOUTli'.E FURlER(NDE.LAT,r;RGcP.LBYK,riO,H 
1 sALPhAW) 

THIS SUBROUTINE CALCULATES THE COEPS I f I .fi-ij 
OF TFQ and TSOLo 
COMMON /P 11 /PI 
C 0 f-' 'i 0 N / S U PV A ? B ■. C s D F C 

CONiMQN T !■■; ( i q ) ,, j [,! ( i q j , t ri-/, , t cq ( ]. . S I { 1 s ) 
D T f' ' F S 1 0 i' ' T 0 ( N D A 7 A ) 

. R^AL id, tdh, IDN,LaT ,KR0CP5L'-YT 
DO 5. l= 1,NHAPM 
TM{L)=n„ 

TN{l-P=0, 

HSUN=aRC05 ( -T AN ( LaT ) -“-TaN ( DEC ) 1 
■ I DN ( B F T A ) - A / E X P ( LA/ S I N { F. E T A ) ) 

TEM-.. , 

DO I = 1,NDATA 

X = T 


5 U , W 0 s P H I 5 N D A T A 5 N H pR ‘ » "f" 
OF THE FOURIER SERIES 


P F F ( i 0 ) » X L A iM D A I 1 0 ) 


H = AP':( 12.-X1*PT/12, 

E" T A—AR ST N ( COS ( LAT ) ---COS ( pEC ' "COS ( H ) - S I N ( L AT ; '05 I N ( DEC ) ) 
rOSfiMA^ (COS ( LAT ) >^SI N ( D^O “COS ( DEC 5 *£ OT ( La T )7:C0S ( HH / CCS ( BETA ) 

0 A 1 A = A R C G 5 ( C 0 G A M A ) 

I F ( I . G T 0 1 2 ) A L P H A = A B S f W 0 - G A i''! A ) 

IF{ I -LE. 12) aLPHA^ABSCO.wPI^WO-GAMA' 

THETA=^ ARGOS (CCS ( BETA ) - COS ( ALPHA ) ^^-'CCS ( PH I ! -^S I N ( BETA ) *S I N ( PH I ) ) 
IF(PhI oEQ. Pl/2.: \THFTA = Pt/2,-bfta 
I D= I DN ( BETA ) *CCS ( TH" TA ) 

IDH = r-);-IDN( BET A ) 

I.F(JDr.LT, 0.. ) ID = 0 
DATA PHO/0.3/ 
real IHv 'TOTAL 

1 H= I DN ( BET i 1 *5 T N ( BETA ) -f I 

IE ( PpI -EQnPT/B , ) = 

IF(PHI GTcPI/Ac ) IT0TAL = ID+JO-^PHC-i«-IK/2. 

I E ( PHT , LEoP I / A-:, ) I T0TAL-ID + CL'-''.?T ( THETA ) I DH+RHO 1 H/2 
IF'(H GT,-,HSLIN) ITOTAL^,,.. 

I F ( I tOT AL LT . 0 .■ ) I T OT AL'^' o , 

TF--^ I t0TAL-::-ALPHAW/HC4-T0 (I) 

TEH = TEM+ ( 1 /2A.. ) --'TE 
X^-’X'-'P! /12„ 

DO b'-, J = 1,-NHARM 


Z = J 

Z = 7 -x-x 

TM ( J V = TM ( J ) +T E*COS ( Z ) / 1 2 . 

60 TN { J 1 -TN ( J )+TE*S IN ( 7 ) / 12 

lo. continue 

DO Ho I = 1 ,NKARM 
SAT=ATAN( ABS(TN( I )/TM( J ) ) ) 

x = r 

UJ T = P J X / 1 2 r, 

Tf^O( T )=SQRT(TH( i )**2 + TN( I )-“r-;i- 2 ) 




1 


110 


IF ( (tM ( n :GFcn„ ) oAND„ ( TM( I 

I F ( ( T N ( T 1 G T 0 , A i'j D „ ( T H ( ] 


GE. Co ) )SI ( n = G 
0, L T „ 0 o ) ) S I ( I ■ = P 


S A I 


I F ( ( Ti'! ( I ) ,, Ll\- 0 ) . AND „ ( T!'^ ( I ) , GT , 0 ) ) '■ 1(1' -~S:\ I 

I F ( ( TN ( I ) o L T « 0 c ) c. AMO , ( TM ( T ! LT ^ 0 .. } ‘ E I ( I ) = I -SA I 

C C 1 = H 0 * H I / ( W I •»' K R 0 C P ) 

C0f2={h0+HI )/SC’RT(WT*KkQcP/2, ) 

A N G = 0 R T ! ' v T K R 0 C P / 2 ) »■ L R Y - 

YI^ (COFl + 1, ;’-ro.S(Ai.lG)-^^S!Nn( AKG}-(C0F1-1 , )-SiN(A 
+ C 0 F 2 * C 0 S ( A N G ) 'p C 0 S H ( A N G ) 


Z T - ( r 0 F 1 + 1 ) «- S I N ( A N G ) C 0 S ( A N G } + ( i - C 0^1', C 0 5 ( A ' G 
+ r 0 F 2 * S I M ( A N G ) * S 9 NH ( A N G ) 

VT / ( SQRT ( Vj9-x-;<,R0CP/2,. ) >^EGRT { Y T -^''Y T + 2 ' ] * 7 t ) ) 

Ph'A T = tan ( AB5 ( Z I /Y I 1 ) 

IF ( ( 7 I ... GEcO 1 .AMD^ ( Yl , GFoO - ) ) PHRi' ( I ) =PHA T 
IF ( (71 oLTpO.-, ) c ANDo ( YI LT.,,0„ ) ) PHEF ( I ) '-F’l-^PHA I 
IF ( ( 7 I .. LT oO,, ) ,. .GMD, ( Y I c. r'T,. 0.,-, ; ) PHEE f I ) =-PHAT 
IF ( (71 cGT , and., ( Y I - 11,0 , ) ) PHF.c ( I ) ^Pi-PhA T 


XLAFiDA ( I ) =VI/U 


) “COSH ( ANG ) 
aMG) 


return 

END 

SIBFTC CALCUL 

subroutine CALCUL(TIUF,TE0L,TS0L,NHARM) 

C THIS SURFOIJTIME CALCULATES THE SGL AIR TFHP^ AND THE EQVLT- TE'-'^Po^ 
C ONCE THE C0FFFIC9-NTS OF THE mARMCNIC SERIES HAVE BEEN COHPijtED 

C BY SUPROUTINF FURIER, 

COMUON /PTl /PI 

CCMUON TM(ln) ,TN(10) ..TEYsTFGdn) ,51(10) ^PhF'dO) >XL4M[UAdO) 

TFDL--TEM 

T'’>0L = TEM 

DO i?00 !'''L = 1 ? NHARY 
XNL^^NL 

XNL = XNL-:;-TlME-:'rpT /12 

T'dL = TSOL^-TFQ ( NL ) ^^CQs ( X‘- L-Si ( ML ) ) 

1900 T!'QL = TEQL+XL5MDA ( NL ) -:;-TF0 ( ‘•■L ) -•'^25 ( X!'’l-SI { M.- ) -PHEF ( mL) ) 

RFTUPN 

FND 


STBFTC CON'--T 

F U N C T I 0 N C 0 N ‘I T ( T H E T A } 

X = COc. { THFT '", 

I F ( X .,GT d o2 ) ) GO TO io 
C0MSt=0oA4 

return 

In CONST" ° ‘•Hi-- < *X+ c. - 1 7*X'''X 

RET'JRM 


FND 

ilBFTC DFCLN 

SUPROUT I NF DFCLN ( MD A Y ) 

' COMMON /PTl/ PI 

COMMON/ SLIP/A 0 P -CsDEC 
D T mens I ON D( 12,'+) ,F ( 12) jP) 12) ,g( 12) 



I''. 


0(11.3) , D ( 1 4 ) / - 1 ir , 3: a - 1 & ,. 3 6 7 5 - i S /3 7 - 1 9 .9B: 


data h/3 '0 0 a 3S.V , j376o 5 360s ^344,, .351o a365o ,378,. ^3B1 ^ a 

391 / 

OAT ,A F / o 1 1 '+4 a (, i d 6 ?. ^ 1 ,j ;. i 96 . C5 , - ^■''■7 , i-0 1 « c 3 7 C 5 i o, ) 5 9 , 

,142/ 

DATA G / 58 a ^ (160 a -,071 , ^97 aA 121 , . 134 . „ 1 .6 , - 3 22 .. - n92 ^ 073 , „n 6 3 , 

,057/ 

DATA D { 1 . 1 ) ,0 ( 1 2 ) , D ! 1 , 3 ) ,D ( 1 a 4 ) / -i:. .33 3 ,-2 2 ... 3 3 ,-2 i •• .,15 ? - 19 . 
DAT A D ( 2 . 1 ) aD ( 2 ,, 2 ) •> D ( . 3 } ■> D ( 2 , 4 ) / - 17 3 ;.-l 5 2 i 7 - 1 2 « 9 17 ,-10 o 4 

D M [ /, L-* ( 1 1 a D ( .^ a ^ ) a !j ( . a .^ ) a 1. — a 4 ) / '*^ / . 8 0 a “ ^ 1 o i’ a ” 4 1 7 5 0 4 / 

DA T A D ( 4 ,. 1)50(4,2) , f;, ( , 3 ) .. r, (4,4)/ 4 .. 3 7 , , 9 3 3 . 9 2 5 ,, 1 i ,• 9 / 

DATA D(5 l)5D(5a2)5D(5,3)aD(3a^)/l-K,855l,5,.sa35l3,.o85,2o., 233/ 
DATA I) ( 6 ■, 1 ) ,0 ( 6 ,2 ) , D ( & ,3 ) j D ( o , 4 j / < 1 1 « 95 , 2 2 7 ,7 3 , 2 3 „ .16 3 5 2 3 .,45 / 

DAT A D { 7 . 1 ) a D ( 7 , 2 ) a D { 7 , 3 ) a 0 ( 7 , 4 ) / 2 3 , 167 a 2 2 5 67 , 2 1 . 6 5 5 2 ; , 4 16 7/ 

DATA D ( 8 1 ) ,D ( e ,2 ) ,D( 8 ,3 ) > 0 { 3 ,4) /16.,2 a Ifc.. 33 ,14.3333 , 12 ,,03 3 / 
DATA D ( 9 . 1 ) ,D ( 9 ,2 ) ,D(9 ,3 ) aD( 9,4 ) /3 o 45 aSoDo '.' 5 3„3 ID , 0 , 6 / 

DATA D ( 10 , 1 ) ,D ( lO ,2 ) ,D( lOa 3 ) aD ( lo ,. 4 ) /-2, 9 ,-5 . c , - fi , 2 5 , - lo . S / 
D.ATA n{ 11 , 1 ) ,D( 11 ,2 ) 5 
/ 

DATA D{1^...1) ,D(12,2) >0(12,3) ,D(12;,4)/- 
-23,45/ 

I=NDAY/lno 
Jl = Mr)AY-loo^<-I ■ 

J = Jl/7-)-l 

XJ=Jl-(7*( J-l)+l) 

IF( J,,Mc .■,4)G0 to 10 
Il=I+l 

IF( I FOJ.2 ) ll = l 
[>f,|pXT = n ( T 1 , 1 ) 

GO TO 15 
ONt^XT^D ( T , J + 1 ) 

DPT=^n( I ,J)+xJ-;'-(r'DFXT-r.'( i .J) ) /? 

A--F(T) 

P-'F(T) 
c~G(n 

DFC-DFC*ATAN ( 1 o )*4. / Ic’o,. 

rfturn 

END 




entry 
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4(,.5 computer program FOR SOLAR HEAT GAINS 

f-IBFTC main 

DIMENSION MO (12) 

COM M Q M / S I J R / A 5 B •> C 5 D F C 

D T A M 0 / 6 H J A N o ? 6 H FT. l 3 6 H M A R C H r. 56 H A P R I L 5 0 H S' A Y 9 P H 

July 96 HAUGUST 96 H oct, .-oh mo\-'., 96 h dec.../ 

P T = A .. -Vr !\ T A M ( 1 ,, ) 

RFAL Lat 

real IDIR( 25 ) 9 lOIF ( 25) 9 1 REF (25 ) 9 IH-; I N , I '• 9 I DH , IDN, AL (2 ) 

DO 888 ITAP=l,li 
710 READnLATN'TATE j 

I F ( LATlFQ ..50 - ) GO TO S2o 
712 fORmaKFA., 1,fiA) 

DN ( F= F. T A ) = A / E XP ( fO / S I N ( -'ETA ) 5 
call DECLNT NDAT'-) 

LAT = LaT-”-PT/180. 

(■15UN = ,.^p^0S(-TAN (LaT )-"T/5,iv (r;jrr) ) 

HS=HSUN* 18n / PT 
PRINT 2 g1,hs 
MON = NnA tE/ I 

I da~nd.ate-mom*i • G 
PRINT 701 L AT ? MO ( MO N ) 9 1 DA 

7 01 . F 0 R li A T ( 2 X . L A T I T U D E 9 F 7 3 9 E X j A 6 , 5 X 9 a a T E -- 9 I 2 ) 

PRINT 702 
702 FORMAT (IHO) 

DO 7n-M.W=l99 
PHI=G., 

I F ( T W . ) PH I =P 1/2 ..- 

XW-TW , 

WO= ( XW-1„ ) '*'PT/A, 

WAN = WO>'-180 / P T 
PRINT 2 G 2 , wan 
PRINT 7o5 
705 FORMAT! IHG) 

DO 10„ I=--6.1S 

H - P, R S ( X - 1 2 . ) * P I / 1 2 c 

D = A R S I N ( C 0 S ( L A T l * C 0 S ( D E C ) * C 0 .S ( H ) -f 2 I ( L j ) -- 5 I N (DEC) .) 

I (jOS ( LAT ) MSI 5 ( DPC ' -C&.S { DEC ' ’'-5 15 ( LaT ) -XIOS ! H ) ) /COS ( B ) 
G=ARCO'-' ( CG) 

I F ( T L.Ro 12 ) ALPHA = A35 ( 2 .T'-P I-WO-G ) 

I F ( T .. GT ■ 1 2 ) ALPHA = iR.S ( WO-G ) 

T^ARCOS(007 (DT^gGS(ALPhATTOS(PHI )4-5TN(D)*ST;\(PHT ) ) 

ID=DN(D) 

IF (HoGT-HSUN ) TD^G 

I F ( TD -.LT .0-.) ID -0 
IDH--’C*TD 

I DIPT I )=ID*CO.S(T) 
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IF( IDIR ( T ) „LTc , ) IDIR( T )=0.. 

I D I F ( T 1 = I DH 

IF (PHI , L.FuP.l/4o ) IDIF( J )=CONSt(T}-;nDH 
IRFF( n 

L-FLTA= AT AN ( T AM ( !'• i /COS { ALPHA ^ ) 

T AiNn-'T an ( DELTA ) 

TAN'V-TAN ( ALP + A ) 

tana^.-tama-ftamd 

DELTA^DELTA*180 /Pi 

I F ( l.OF ( r ) lT rj 0 ■: ) L'iL' TO 99 
TD = '^,. 

XD=.-. 

AB = n, 

TAU=Oo 
RF = n„ 

ALP=D. 

GO TO 1 A' on 

99 TD-APStN ( STN (T) /1-,526h 
Xn= ( Ir / 8 o ) /CO a(TD) 

Ap, = FxP(-c.l7A-;fXP) 

RF = nc9*( (5IN(T-TD)/SIN(T + TD) ) ( TAN ( T-TD ) /TaAHT + TD) ) 

TAU= ( i --RF )*M2'^AB/( 1 ..-RF^-RF*AB-aP ) 

ALP= 1 . -PF- ( 1 o-P.F ) ( 1 ^-Dp.;>^(3 , 

moo D=^D*l8.mPT 

G = GA'-lBr>„ /PT 

ALPHA=" alphas;- 180,. /PI 
T = T*18''^mPT 

loo PRINT 200, 1 , TDIR( I ' 5 I DIF { n ? lRr-;r( I ) .r; 5G --alpha TAT ALU ALP -.DELTA , 
lTANA-,TAND,TANiAO 
CONTTNliF 
GO TO 7 In 
82n CONTINUE 

2n0 FORMAT! lX," 3 5 9Fln,3,AF9..A) 

2 0-i- format (1 OX ---HOUR aNGLE *T SUNR I SE-U FlO ■. 2 DEnREES-«') 

202 FORMATt'^^- WALL ANGLE MEASURED FROM , 'C-'TH* ? F 1 0 ^ 2 , *DFGR EES* ) 

8 88 ■ CONTI NIJF 

STOP 

end • 

FUNCTION CONSTCTl 

X=C0S{T) 

k ^--2 

IF (X-.FTf A)G0 TO lO 
CONct-" AA 

return 

1^ COMST=-.86+r.A37*X+mi3*x*X 
RETURN 

END ■ 

SIBFTC DFCLN 

SUBROUTINE DECLN(NDAY) 


rH 




COMr'ivON/f-'’ r 1 /PI 

COMMON / 5UR / A 9 R •, r , D EC 

D I ME MR I OH D ( 1 2 9 4 ) , E ( 1 2 ) , F ( 1 2 ) G (] ? ) 

DATA t/.'i 0 ,■ j .j b b „ 5 3 76 „ ? 36o i 2 L 0 ■ .,3hi: .,34--. ,363;, ,j o ^ ,, 9 

391.,/ 

data F/ .. 142 . 21^-4 9 - 156 - 16 I'lo , ,;;n3 . -2r.7 , i77<. ibOsolAO, 

■•142/ 

D -A T .A G / o 0 5 6 , 0 i j 0 9 . '.i 7 j. - n 9 1 - , x 2 1 .. i 3 f , , iho „ 1 2 , ^ 9 2 . 5 „ .- 0 6 3 , 

,.■'5 7/ 

data D { r 1 ) ,0 ( 3 .2} ,D( 1 ..3 UD i 1 , 4) / -I--.. 12 33 9-22 33,-21 . 25,-19, 533/ 
DATA D(2 i ) ,D {2 ,2) 9D(293) , D ( 2 . 4 ; / -.. 7 „ 3 ,- 1 5 C2 1 7 , - L 2 , 9 1 7 10 = 45 / 

Da I .A D ( .'j , ,i ) D { <f ^. ) 9 !j ( j 9 b ) 9 1 ..' ( '■ 'T } / ! .. A 7 f. — 3 1 6 7 , — 4 X / 9 0 .. 40 / 

L,)m T a D ( 4 .. 1 ) 9 D ( H y X ) 9 I.) { 4 -o } ( -r 9 4 ) / ' ' . /' 9 c 49:!; 3 9 9 o 4 5 9 1 X 9 4 / 

DAT A D f 5 , 1 ) r/D ( 5 2 ) . P ( i' 3 ) ., 0 { 5 , 4 ) / j 4 ,, Ax , 6 x RES > 1 .3 „ 5 , 2 j ., 2 3 3/ 

DAT. A D(6.^1) 5 1 ) { o 9 9 . ) 9 D ( F’ «, 4 } , l' ( c , 4 } / x x 9 'x , ,I 1 c 3 , 2 4 , 2 0 , 2 4 , ^"5 / 

DATA D(7 1) ,0(7,2) ,D(7,3) .;D(7,4) / x 3. 167 , 2 2 , 36 7 , 2 1 , 5 5 , 2 0 . -157 / 

DAT A D ( 8 , 1 ) 9 D ( 4 ■) 2 ) 9 D ( b 9 3 ) , .Ri ( i.i , 4 ) / 1 6 -j 2 , 1 6 r 3 X , 1 4 , 6 3 3 3 5 i 2 n 0 3 3 / 

[-5 A T A L) (91 ) D { , 4 ) , D ( 'X , 3 ) , D ( 9 , 4 ) / 3 5 , 5 , 6 / ,3.-316, Q !, 6 / 

I } A T A l' ( 1 0 9 1 ) ■> L.M 1 0 , 2 ) , D ( 10,3} , D ( i, 0 , 4 ) / x v > — 6 ., o , o , x 5 , ^10,6/ 

DATA D ( 11 1 } , D( 11 ,2 ) ,D ( 11 ,3 ) jD ( 11 /-i4, 2 .>*-i o 367 , - 1 S , 3 ,-19 93 3 

/ ■ 

D T A D ( 12,1) 9 D ( i. 4 , X ) 9 iO ( x 2 , x ) , jj ( 1 x , 4 ) / — /■( x 6 5 3 3 , — x 2 , o 4 x 3 , ^ x 4 2 6 4 > ■ 
-23, 45/ 

I=MnAY/lnn 
Jl=NDAY-l0C4l 
J = J -i- / 7 + 1 

XJ = J1-(7^M J-1 1 + 1) 

IF ( J,..NE .-4) GO TO lO 
11 = 1+1 

IF ( I EQo 12 ) 1 1 = 1 
DNFXT = D(U,1) 

C-0 TO 15 
PNFXT = 0 { T , J+1 ) 

DFC = 0 ( I s J ) +X J-’'" ( DNFXT^D ( I 9 J ) ) /7 - 
A=F(T) , 

B=F( T ) 

C= 6 ( I ) 

DFC = nFC-5"ATAN ( 1 .. )-”'4., /ISO, 

RETi IR'-': 

END 
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CHAPTER 5 

RESULTS 

In this chapter results of various computer prograiraaes 
are presented. A geographical map in India is also presented 
for convenience and for extrapolating design conditions fcr 
adjoining cities. 

Section 5.1 presents physical data and the computed 
summer and monsoon outdoor design conditions fcr 25 stations in 
India. These can be used by airccnditioning engineer in assess- 
ment of cooling loads. The values for various confidence limits 
represent the conditions that shall not be exceeded 99.5, 99, 
97.5 and 95 percent of the hours of svimmer and monsoon months. 

Section 5,2 contains the results of average hourly dry and 
wet bulb temperature distribution for various specified daily 
range of these temperatures. These are to be used in hourly 
computation of cooling load fcr a given city, range having been 
obtained from tables in Section 5.1, in order to arrive at 
the peak load and the time of its occurence. This is specially 
important for airconditioning systems operated on an intermi- 
ttent basis, that is less than 24 hours everyday, as is the 

*• 

case for most office buildings and public spaces. 

Computed values of equivalent temperature differential 
for various wall and roof constructions have been presented 
in Section 5.3, for Ahmedabad, Allahabad., Amritsar, Delhi, 

Bombay and Madras, both for summer and monsoon months. These 



to be used by the airconditioning engineer in calculating 
the unsteady state heat gain through walls and roof of the 
uilding. Heat transmission through windows and other glazed 
surfaces can be estimated by results presented in Section 5.4 
for the same six cities. These cities have been selected, to 
represent the various Indian latitudes arid extrapolation can 
be made for other cities. 
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Dry Bulb Temperature RG = Daily Range of DB = Wet Blub Temperature 
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DESIGN OUTDOOR CONDITIONS FOR INDIA 



Dry Bulb temperature RG = Daily Pangs of D3 WB = Wet Bulb 

n temperature 

the temperatures are in Fcihrenheit 
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SSS^Si°™ *™ OOTDOOR DESGN'wif ’‘BUtB'fEKPERfiTUEBS 
FOR TIME OF DAY (FOR COOLING LOAD SESTIJiATES) . 


Time 



DAILY 

RANGES 

1 IN ®F 




5 

7 

10 

12 

15 

20 

22 

1 AM 

3.06 

3,90 

5.94 

6.4C 

11.20 

13.70 

14.90 

2 

3.24 

4.10 

6.46 

7.60 

11.80 

14.01 

15.70 

3 

3.78 

4.40 

7.56 

.8.20 

12.60 

16.20 

16 . 80 

4 

3.96 

4.90 

8.82 

8.70 

13.40 

17.60 

17.90 

5. 

4.14 

5.40 

9.54 

9.20 

14.20 

18,20 

18. 8C 

6 

4.50 

6.00 

10.00 

10.80 

14.60 

19.30 

19.70 

7 

4.90 

6.50 

9.50 

12.00 

15.00 

19.60 

20.32 

8 

5.00 

7.00 

8.20 

11.30 

14.40 

20.00 

22.00 

9 

3.24 

6.30 

5.76 

9.60 

11.60 

19.00 

20.70 

10 

2.70 

4.60 

2.70 

6.40 

9.00 

15.00 

16.20 

11 

1.80 

3.20 

1.80 

4.20 

6.80 

11.60 

14.10 

12 

0.90 

1.60 

1.26 

3.10 

4.40 

9.00 

12.10 

13 PM 

0.18 

0.90 

0.72 

2.60 

3.20 

6.00 

9.60 

2 

0.00 

0.60 

0.36 

1.50 

1.60 

2.80 

6,10 

3 

0.00 

0,00 

0.00 

0.90 

0.00 

1.60 

4.00 

4 

0.00 

0.00 

0.00 

0.60 

0.20 

0.00 

2.80 

5 

0.00 

0.00 

0.00 

0.00 

1.40 

0.60 

0.00 

6 

0.00 

0.40 

0.54 

0.30 

3.80 

2.40 

1.90 

7 

0.18 

0.90 

1.26 

0.90 

5.80 

2.80 

3.20 

8 

0.36 

1.20 

3.24 

1.80 

6.60 

6.20 

6.10 

9 

0.72 

1.60 

3.94 

2.80 

7.22 

9.40 

8.90 

10 

1.26 

2.10 

4.86 

3.90 

8.20 

11.40 

11.70 

11 

1.98 

2.60 

4.22 

4.80 

9.00 

12.40 

13.10 

12 

2.52 

3.10 

4.80 

5.90 

10.00 

12.60 

14.20 



m 


CORRECTIONS 
TIME OF DAY 


(FOR^mTTM?^fJ®^ temperatures FOR 

vrUK v.OOLING LOAD ESTIllATES) » 


Time 




.. DAILY RANGES IN O 

F * 


5 

10 

15 

20 

25 

30 

35 

1 AM 

1.73 

3.01 

3.49 

4.49 

6,48 

5.41 

5.68 

2 

1.70 

2.69 

3.06 

3.71 

5.57 

4.00 

3.75 

3 

1.57 

2.41 

2.60 

3.03 

4,79 

3,27 

3.12 

4 

1.28 

2000 

2.20 

1.80 

3.84 

2.95 

2.44 

5 

1.01 

1.41 

1.67 

1.22 

2.57 

2.52 

1.77 

6 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

7 

0.90 

2,31 

1.40 

1.41 

0.89 

2.63 

3.79 

8 

1.43 

2.62 

2,76 

4.30 

6.87 

7.31 

12.97 

9 

2.70 

3.83 

5.14 

9,07 

12 , 25 

15.54 

21.43 

10 

3.15 

5.20 

6.48 

11.65 

15.52 

20.85 

26.56 

11 

3.26 

6.43 

8.74 

14.07 

19.52 

23.92 

30.34 

12 

3.54 

7.05 

11.28 

16.56 

21.68 

26.78 

32.28 

1 PM 

3.89 

7.11 

12.14 

17.60 

23,43 

28.41 

34.17 

2 

3.73 

8.05 

13.39 

17.90 

24.28 

29.56 

34.62 

3 

5 . 0010.00 

15.00 

20.00 

25.00 

30,00 

35.00 

4 

3.59 

8.15 

13,28 

17.47 

24.82 

29.27 

33.99 

5 

3.33 

7.23 

12 . 80 

17.20 

24.46 

28.15 

33.58 

6 

3.17 

5.65 

12,00 

16.06 

22 . 45 

26.10 

28.63 

7 

2.60 

4.57 

10.91 

12.89 

18.83 

21.37 

24.04 

8 

2,22 

3.73 

9.24 

10.71 

15.37 

16.55 

19.32 

9 

1.59 

2.53 

7.99 

8.97 

13.10 

14.02 

16.75 

10 

1.55 

2.17 

6.12 

7,56 

11.58 

12.42 

15.63 

11 

1.54 

1.84 

6 .12 

6.60 

10.52 

10.55 

14.46 

12 

1.18 

1.43 

5.43 

5.68 

8.53 

9,45 

11.35 
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EQUIVALENT TEMPERATURE DIFFERENCE FOR MEDIUM COLOURED (a=0.7) 

WALLS AND ROOFS IN AMHEDABAD 

Based on 110°F Outdoor Design Temp; Constant 75°F db Room 
Temperature; 23 Pf Daily Range; May and 23*^01 N Lat. 

” Type . surrff^ 

Exposure of SiT PM 



Wall 

“S— 

~w~ 

'~Tr~ 



— X“ 

— E~ 

0 

"Tlf— 

~n 

North 

1 

20 

24 

24 

25 

26 

26 

19 

15 

14 


2 

18 

17 

18 

19 

20 

20 

21 

21 

20 


3 

16 

17 

19 

20 

21 

22 

22 

21 

20 


4 

16 

16 

10 

19 

21 

22 

23 

22 

21 

Northwest 

1 

14 

19 

22 

20 

39 

40 

23 

15 

14 


2 

19 

19 

19 

19 

20 

22 

24 

25 

24 


3 

17 

17 

18 

19 

21 

25 

28 

26 

24 


4 

17 

16 

17 

18 

20 

24 

28 

28 

24 

West 

1 

14 

19 

22 

30 

43 

43 

24 

15 

14 


2 

20 

19 

19 

19 

20 

22 

25 

26 

25 


3 

18 

17 

18 

19 

22 

26 

29 

28 

25 


4 

17 

16 

17 

18 

20 

25 

30 

30 

27 

Southwest 

1 

15 

19 

22 

28 

36 

33 

20 

15 

14 


2 

18 

18 

18 

18 

19 

21 

23 

23 

22 


3 

17 

17 

17 

19 

21 

24 

26 

24 

22 


4 

16 

16 

16 

18 

20 

24 

26 

26 

23 

South 

1 

15 

20 

24 

25 

24 

20 

16 

14 

14 


2 

17 

16 

17 

17 

18 

19 

19 

19 

19 


3 

15 

16 

17 

18 

20 

20 

20 

19 

18 


4 

15 

15 

16 

18 

19 

21 

21 

20 

19 

Southeast 

1 

23 

33 

32 

26 

24 

20 

16 

14 

14 


2 

18 

18 

19 

21 

22 

22 

22 

22 

21 


3 

16 

18 

21 

24 

24 

24 

23 

21 

19 


4 

15 

17 

20 

23 

25 

25 

24 

22 

20 

East 

1 . 

31 

43 

36 

26 

24 

20 

16 

14 

13 


2 

19 

19 

22 

24 

25 

25 

24 

23 

22 


3 

17 

20 

25 

27 

27 

26 

24 

22 

20 


4 

16 

18 

24 

28 

28 

27 

26 

23 

21 

Northeast 

1 

30 

39 

33 

26 

24 

20 

16 

14 

14 


22 

10 

19 

21 

23 

24 

24 

23 

23 

21 


3 

17 

21 

24 

26 

25 

25 

23 

22 

20 


4 

16 

18 

23 

26 

26 

26 

25 

23 

21 

Roof 

1 

39 

64 

76 

73 

57 

29 

16 

16 

16 


2 

17 

20 

31 

44 

55 

59 

54 

45 

36 


3 

17 

32 

52 

66 

69 

60 

42 

29 

21 
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equivalent 


temperature difference 

WALLS AND ROOFS IN 


FOR I'JEDIUM COLOURED 
AKHEDABAD 


{a=0 


^ Outdoor Design Temp.? Constant 75°F db Room 
Temperaturei 5°F Daily Range? July and 23 O 0 ' N Lat, 


7) 


Exposure 

Type 

of 

Wall 




SUM TI!- 

fB 





AM 





PM 



8 

lO" 

12 

2 

4 

6 

— 0 

— TT" 

“TJ 

Worth 

1 

16 

24 

32 

38 

40 

40 

31 

23 

20 


2 

24 

23 

23 

23 

25 

27 

29 

29 

29 


3 

21 

20 

22 

24 

27 

30 

32 

31 

29 


4 

20 

19 

20 

23 

26 

30 

33 

33 

31 

Northwest 

1 

14 

23 

31 

41 

52 

55 

35 

24 

19 


2 

26 

24 

24 

24 

26 

29 

32 

34 

33 


3 

22 

21 

22 

24 

28 

34 

38 

37 

33 


4 

22 

20 

20 

22 

26 

32 

48 

39 

36 

West 

1 

14 

23 

31 

44 

60 

60 

36 

22 

19 


2 

27 

25 

25 

25 

27 

30 

34 

36 

35 


3 

23 

21 

22 

25 

29 

36 

40 

39 

35 


4 

22 

20 

20 

22 

27 

34 

41 

42 

33 

Southwest 

1 

14 

23 

32 

45 

51 

52 

34 

24 

19 


2 

26 

24 

22 

25 

27 

30 

33 

34 

33 


3 

22 

21 

22 

25 

29 

35 

38 

37 

33 


4 

22 

20 

20 

22 

27 

34 

39 

39 

36 

South 

1 

14 

24 

36 

43 

43 

38 

30 

23 

20 


2 

24 

23 

23 

24 

26 

2 8 

30 

30 

29 


3 

21 

20 

21 

25 

29 

22 

23 

22 

21 


4 

20 

19 

19 

23 

28 

322 

39 

33 

31 

Southeast 

1 

23 

40 

44 

42 

40 

37 

30 

23 

19 


2 

25 

24 

25 

28 

30 

31 

32 

32 

31 


3 

22 

23 

27 

31 

33 

34 

34 

33 

30 


4 

21 

20 

24 

29 

33 

35 

36 

35 

32 

East 

1 

29 

47 

46 

41 

40 

37 

30 

23 

19 


2 

26 

25 

•27 

30 

31 

33 

33 

33 

32 


3 

22 

24 

29 

33 

35 

35 

35 

34 

31 


4 

21 

22 

27 

32 

35 

36 

37 

35 

33 

Northeast 

1 

27 

30 

40 

40 

40 

37 

30 

23 

19 


2 

25 

24 

26 

20 

29 

31 

31 

32 

31 


3 

22 

23 

27 

30 

32 

33 

34 

32 

30 


4 

21 

21 

25 

29 

32 

34 

35 

34 

32 

Roof 

1 

39 

70 

88 

88 

72 

43 

26 

23 

21 


2 

20 

22 

33 

49 

63 

69 

66 

57 

47 


3 

17 

33 

56 

75 

82 

74 

56 

SO 

30 
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EQUIVALENT 


difference for medium coloured ( =0,7) 
-i^LLS AND ROQFS IN ALLAHABAD 


•Based onll40F Outdoor Design Temp. 
. Temperature? lO^F Daily Ranged 


Constant 75''F db Room 
June and 25^25? N Lat. 


Exposure 

Type 

of 

Wal] 




SU'N 







AM 





PT^.I 



L G 

Ib 

12 

2 

4 


0 

10 

12 

North 

1 

36 

40 

42 

44 

46 

46 

47 

32 

30 


2 

35 

35 

35 

36 

37 

30 

39 

39 

39 


3 

34 

34 

36 

37 

39 

40 

41 

40 

38 


4 

33 

33 

35 

37 

38 

40 

42 

41 

39 

Northv/est 

1 

31 

37 

41 

47 

59 

60 

42 

33 

30 


2 

37 

36 

36 

37 

30 

40 

42 

43 

42 


3 

35 

34 

35 

37 

39 

43 

46 

45 

42 


4 

34 

33 

34 

35 

30 

42 

47 

47 

44 

West 

1 

31 

37 

4C 

49 

63 

64 

43 

33 

30 


2 

38 

37 

37 

37 

30 

41 

43 

45 

44 


3 

35 

35 

35 

37 

40 

45 

48 

47 

43= 


4 

34 

33 

34 

35 

38 

44 

49 

49 

46 

Southwest 

1 

31 

37 

41 

49 

57 

54 

39 

32 

30 


2 

36 

36 

36 

36 

37 

39 ■ 

41 

42 

41 


3 

34 

34 

35 

37 

39 

43 

45 

43 

41 


4 

34 

33 

33 

35 

38 

42 

46 

45 

42 

South 

1 

32 

37 

43 

46 

45 

41 

35 

32 

30 


2 

34 

34 

34 

35 

36 

37 

38 

30 

37 


3 

33 

33 

34 

36 

38 

39 

39 

38 

37 


4 

32 

32 

33 

35 

30 

40 

40 

39 

38 

Southeast 

1 

41 

51 

51 

46 

45 

40 

35 

31 

30 


2 

36 

36 

37 

39 

40 

41 

41 

40 

39 


3 

34 

36 

39 

42 

42 

42 

42 

40 

30 


4 

33 

34 

30 

41 

43 

43 

43 

41 

39 

East 

1 

49 

60 

54 

46 

45 

40 

35 

31 

30 


2 

36 

37 

39 

42 

43 

43 

43 

42 

41 


3 

35 

30 

43 

45 

45 

44 

43 

41 

39 


4 

33 

36 

41 

45 

46 

46 

45 

42 

40 

Northeast 

1 

47 

55 

51 

45 

44 

40 

35 

31 

30 


2 

36 

36 

38 

4-0 

41 

42 

42 

41 

4-u 


3 

34 

36 

41 

43 

43 

43 

42 

40 

38 


4 

33 

35 

40 

43 

44 

44 

44 

42 

39 

Roof 

1 

57 

82 

95 

92 

70 

49 

34 

33 

32 


2 

34 

37 

48 

62 

73 

7G 

74 

64 

55 


3 

34 

50 

70 

05 

89 

01 

62 

48 

30 


EQUIVALENT TEIlPEru^TUPT? nTir-'cnr.r-, 

vaLLs'aro eSs S 

Temperature •°'*70^Dailv^?'' ‘^™stant 75'='F db Hoorn 

i a-cure, / p Daily Range? August and 25^25-^ N Lat. 

* ~ SUN * — 

r\ <?• 1 -l of lJ.J.,il; 


Exposure 


North 


Northwest 


West 


Southwest 


South 


Southvrest 


East 


Northeast 


Roof 


n ■■■■ 

u 

17 

17 

15 

15 

10 

20 

16 

16 

15 

12 

24 

17 

17 

16 

2 

25 

18 

19 

18 

4'" 

27 

19 

20 
20 

~ 6' 

26 

19 

21 

21 

8 

19 

20 
22 
23 

10 

14 

20 

21 

22 

12 

12 

20 

19 

20 

13 

18 

10 

22 

23 

31 

23 

35 

39 

45 

41 

26 

23 

23 

15 

23 

12 

22 

16 

16 

17 

18 

21 

25 

20 

26 

23 

IS 

15 

15 

17 

20 

24 

20 

20 

26 

13 

18 

22 

31 

46 

46 

24 

15 

22 

2 0 

19 

19 

19 

20 

22 

25 

27 

26 

17 

17 

17 

19 

22 

27 

30 

29 

25 

16 

15 

16 

17 

20 

26 

31 

31 

28 

23 

18 

23 

322 

41 

37 

21 

14 

12 

19 

18 

IG 

18 

20 

22 

24 

24 

24 

16 

16 

17 

19 

22 

26 

20 

26 

23 

16 

15 

15 

17 

20 

25 

29 

20 

25 

14 

19 

27 

30 

20 

23 

17 

14 

13 

17 

16 

16 

17 

19 

20 

21 

20 

20 

15 

15 

16 

19 

21 

22 

22 

21 

19 

14 

14 

15 

17 

21 

23 

23 

22 

20 

23 

35 

35 

29 

26 

22 

17 

13 

12 

10 

10 

19 

21 

23 

23 

23 

23 

22 

16 

19 

21 

24 

25 

25 

24 

22 

20 

15 

16 

20 

24 

26 

26 

25 

24 

21 

30 

43 

37 

28 

26 

22 

17 

23 

22 

18 

19 

21 

24 

25 

25 

25 

2§ 

23 

16 

20 

25 

27 

27 

26 

25 

23 

21 

15 

17 

23 

27 

28 

27 

24 

22 

19 

20 

36 

31 

27 

26 

22 

17 

23 

12 

10 

10 

20 

22 

23 

27 

23 

22 

21 

16 

19 

22 

24 

25 

25 

24 

22 

20 

15 

17 

21 

25 

25 

26 

25 

24 

21 

38 

63 

77 

74 

59 

29 

16 

15 

14 

16 

19 

30 

44 

55 

66 

56 

46 

36 

15 

31 

51 

67 

71 

62 

43 

29 

2i 
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EQUIVALENT TEMPERATURE DIFFERENCE FOR JffiDIUM COLOURED (a=0.7} 

WALLS AND ROOFS IN AMRITSAR 


Based on 110°F Outdoor Design Temp,- Constant 75°F db Room 
Temperature,- 21 °f Daily Range; June and 31<^35'N Lat. 



Northwest 1 16 25 34 43 55 60 47 32 22 

2 28 27 26 27 29 31 35 37 36 

3 25 23 24 27 3J 36 40 40 37 

4 24 22 22 25 29 35 41 43 39 

West 1 16 25 33 46 61 64 42 27 22 

2 29 28 27 28 29 33 36 38 38 

3 25 24 25 27 32 38 43 42 38 

4 23 22 23 27 33 40 45 44 41 

Southwest 1 17 25 34 47 56 54 39 26 21 

2 28 27 26 27 29 32 35 36 35 

3 24 23 24 27 32 37 40 39 36 

4 24 22 22 25 29 36 41 41 38 

South 1 17 26 38 45 44 40 32 25 12 

2 26 25 25 26 28 30 32 32 32 

3 -23 22 24 27 31 34 35 34 32 

4 23 21 22 25 30 34 36 36 33 

Southeast 1 27 41 46 44 43 40 32 35 25 

2 27 27 28 30 32 333 34 34 33 

3 24 25 29 33 35 36 37 35 33 

4 23 23 26 31 35 37 38 37 34 

East 1 35 49 47 43 42 39 32 25 21 

2 28 28 30 32 34 35 36 36 34 

3 25 27 32 35 37 38 38 36 33 

4 23 25 30 35 37 39 39 38 35 

Northeast 1 33 43 41 42 39 32 25 23 21 

2 27 27 29 31 32 33 34 34 33 

3 24 27 31 33 35 36 36 35 33 

4 23 24 28 32 35 37 38 37 34 

Poof 1 45 73 89 90 76 50 29 25 22 

2 23 26 37 52 65 72 70 61 51 

3 24 38 60 78 84 78 61 44 33 



/ 
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EQUIVALENT TEMPERATURE DIFFERENCE FOR MEDIUM COLOURED (a=0.7) 

WALLS AND ROOFS IN AMRITSAR 

Based on 95 ®f Outdoor Design Temp; Constant 75'^F db Room 
Temperature; 90 F Daily Range; August and 31035 'H Lat. 


Type “ grjfj TIfffi 

Exposure of ~^M 

__J'^all ~~a io I 2 ~2 5 ^ 8 IB U 


North 1 

2 

3 

4 

Northwest 1 
2 

3 

4 

West 1 

2 

3 

4 

Southwest 1 
2 

3 

4 

South 1 

2 

3 

4 

Southeast 1 
2 

3 

4 

East 1 

2 

3 

4 

Northeast 1 
2 

3 

4 

1 
2 
3 


15 

19 

23 

25 

26 

24 

18 

14 

12 

16 

16 

16 

17 

18 

19 

20 

20 

19 

15 

15 

16 

18 

19 

21 

21 

20 

19 

14 

14 

15 

17 

19 

21 

22 

21 

20 

13 

18 

23 

26 

36 

39 

23 

15 

12 

18 

18 

17 

18 

19 

20 

23 

24 

23 

16 

16 

17 

18 

20 

23 

26 

25 

23 

16 

15 

15 

17 

19 

23 

27 

27 

24 

13 

13 

22 

31 

46 

46 

24 

15 

12 

20 

19 

19 

19 

20 

22 

25 

27 

26 

17 

17] 

17 

19 

22 

27 

30 

29 

25 

16 

15 

16 

17 

20 

26 

27 

31 

28 

13 

18 

24 

35 

45 

39 

22 

14 

12 

19 

18 

18 

19 

20 

23 

25 

26 

25 

17 

16 

17 

19 

23 

27 

29 

27 

24 

16 

15 

15 

17 

21 

26 

30 

30 

26 

14 

22 

32 

35 

33 

24 

17 

14 

12 

18 

17 

17 

19 

20 

22 

23 

23 

21 

16 

16 

17 

20 

24 

25 

25 

23 

20 

15 

14 

16 

19 

23 

26 

26 

24 

22 

24 

37 

39 

31 

27 

22 

17 

13 

12 

18 

18 

20 

22 

24 

25 

24 

24 

22 

16 

18 

22 

26 

27 

26 

25 

23 

21 

15 

16 

21 

25 

28 

28 

27 

24 

22 

30 

43 

37 

37 

36 

33 

17 

12 

12 

18 

19 

21 

24 

26 

25 

25 

24 

22 

16 

20 

25 

27 

27 

26 

25 

24 

21 

15 

17 

23 

27 

28 

28 

26 

24 

22 

26 

33 

28 

26 

26 

22 

17 

13 

12 

17 

18 

19 

21 

22 

22 

22 

22 

21 

16 

18, 

22 

23 

23 

24 

23 

21 

20 

15 

17 

20 

23 

24 

24 

24 

23 

20 

37 

62 

75 

72 

58 

29 

16 

15 

14 

16 

19 

29 

33 

54 

59 

54 

45 

36 

15 

30 

50 

65 

69 

60 

42 

29 

20 


Roof 


EQUIVALENT TEflPEEATURE DIFFERENCE FOR liEDITOl COLOURED (a=0.7) 
WALLS rm ROOFS IN BOfIBAY 


Based on 90°F 
Temperature; 


Outdoor Design Temp? Constant 75°P db Room 
5 Op Daily Range; May and I 8 O 54 ' H Lat. 


Type 

Exposure of 
Wall 


North 1 

2 

3 

4 

Northwest 1 

2 

3 

4 

West 1 

2 

3 

4 

Southwest 1 

2 

3 

4 

South 1 

2 

3 

4 

Southeast 1 


2 

3 

4 

East 1 

2 

3 

4 

Northeast 1 

2 

3 

4 

1 
2 
3 


SUN TIME 


AM ’ ~ ’ "pii 


8 


WKKm 

2 ' 

4 

6 

8 

10 

“T2’ 

22 

26 

28 

29 

30 

29 

22 

20 

19 

22 

22 

22 

23 

24 

24 

25 

25 

24 

21 

21 

22 

24 

25 

26 

26 

25 

24 

20 

20 

22 

23 

25 

26 

27 

26 

24 

19 

M 

27 

34 

43 

42 

26 

20 

18 

24 

23 

23 

24 

25 

26 

20 

29 

28 

22 

22 

23 

24 

26 

29 

32 

30 

20 

22 

21 

21 

23 

25 

29 

32 

32 

29 

19 

24 

27 

35 

49 

47 

27 

20 

10 

25 

24 

24 

24 

25 

27 

30 

31 

30 

23 

22 

23 

24 

27 

31 

34 

32 

29 

22 

21 

22 

23 

25 

30 

35 

35 

31 

19 

24 

28 

35 

43 

39 

24 

20 

10 

24 

23 

23 

24 

25 

26 

28 

29 

20 

22 

22 

22 

24 

26 

30 

31 

30 

27 

21 

21 

21 

23 

25 

29 

32 

31 

29 

20 

25 

30 

32 

30 

35 

21 

19 

19 

22 

21 

22 

22 

23 

24 

25 

25 

24 

21 

21 

22 

23 

25 

26 

26 

25 

23 

20 

20 

21 

23 

25 

26 

27 

25 

24 

28 

40 

38 

32 

29 

25 

21 

19 

19 

23 

23 

25 

26 

28 

28 

28 

27 

27 

21 

23 

27 

29 

30 

29 

20 

26 

25 

20 

22 

25 

29 

30 

30 

29 

27 

25 

34 

49 

41 

32 

29 

24 

21 

19 

19 

24 

24 

26 

29 

30 

30 

29 

28 

26 

22 

25 

30 

32 

32 

31 

29 

27 

25 

21 

23 

20 

32 

33 

32 

31 

29 

26 

31 

43 

37 

21 

29 

25 

21 

19 

19 

23 

23 

25 

27 

20 

20 

20 

27 

26 

22 

24 

28 

30 

30 

29 

20 

26 

25 

20 

22 

27 

30 

31 

30 

29 

27 

25 

42 

69 

81 

78 

61 

31 

21 

21 

21 

21 

24 

35 

49 

60 

64 

59 

49 

40 

20 

36 

56 

71 

75 

64 

46 

33 

26 


Roof 
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EQUIVALENT TEI^PEIUkTURE DIFFERENCE FOR EffiDIUIi COLOURED ( =0.7) 

WALLS AND ROOFS IN BOflEAY 

Outdoor Design Temp? Constant 75°F db Room 
Temperature; 2°P Daily Range; August and 18°54' H Lat, 


Exposure 


Type 

of 

Wall 


SUN TIE®" 


North 

1 

14 

17 

19 

19 

19 

18 

13 

11 

10 


2 

13 

13 

13 

14 

14 

15 

16 

15 

15 


3 

12 

12 

14 

15 

16 

16 

16 

16 

14 


4 

11 

12 

13 

14 

16 

17 

17 

16 

15 

Northwest 

1 

11 

15 

18 

22 

33 

32 

16 

11 

10 


2 

15 

14 

14 

15 

15 

17 

19 

20 

19 


3 

13 

13 

14 

15 

17 

20 

22 

21 

18 


4 

13 

12 

13 

14 

16 

19 

23 

22 

20 

West 

1 

11 

15 

17 

25 

39 

37 

17 

11 

10 


2 

16 

15 

15 

15 

16 

18 

21 

21 

20 


3 

14 

13 

14 

15 

17 

22 

25 

23 

20 


4 

13 

12 

13 

14 

16 

21 

25 

25 

22 

Southwest 

1 

11 

15 

18 

25 

33 

29 

15 

11 

10 


2 

15 

14 

14 

15 

15 

17 

19 

19 

IS 


3 

13 

13 

14 

15 

17 

20 

22 

20 

18 


4 

12 

12 

12 

14 

16 

20 

23 

22 

19 

South 

1 

11 

16 

20 

20 

20 

15 

12 

10 

10 


2 

13 

12 

13 

13 

14 

15 

15 

15 

15 


3 

12 

12 

13 

14 

16 

17 

16 

15 

14 


4 

11 

11 

12 

14 

16 

17 

17 

16 

14 

Southeast 

1 

20 

31 

29 

22 

19 

16 

11 

10 

10 


2 

14 

14 

16 

17 

18 

19 9 

18 

17 

17 


3 

12 

14 

18 

20 

20 

20 

It 

17 

15 


4 

11 

13 

17 

20 

21 

21 

20 

18 

16 

East 

1 

25 

39 

32 

22 

19 

15 

11 

10 

10 


2 

14 

15 

17 

20 

20 

20 

20 

19 

18 


3 

13 

16 

21 

23 

22 

21 

19 

19 

16 


4 

12 

14 

19 

23 

24 

23 

21 

19 

16 

Northeast 

1 

23 

33 

27 

21 

19 

15 

11 

10 

10 


2 

14 

14 

16 

18 

19 

19 

18 

10 

17 


3 

13 

15 

19 

21 

20 

20 

18 

17 

15 


4 

11 

13 

18 

21 

21 

21 

19 

18 

16 

Roof 

1 

33 

59 

72 

60 

51 

21 

12 

12 

12 

2 

13 

15 

26 

40 

50 

54 

49 

39 

31 


3 

12 

27 

47 

62 

65 

64 

38 

24 

17 
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EQUIVALENT TEMPERATURE DIFFERENCE FOR MEDIUM COLOURED (a=0 = 7) 
HALLS AND ROOFS IN DELHI 

Based on 110®F? Outdoor Design Teittp; Constant 75®F db Rooin 
Temperature F 12®P Daily Range j June and 28®3C' N Late 

Type ~ SUN TIT4E 

Exposure of AM PM 

~G lO ~T2 2 4 6 8~ lO IT 


North 1 

2 

3 

4 


Northwest 1 
2 

3 

4 

West 1 

2 

3 

4 

Southwest 1 
2 

3 

4 

South 1 

2 

3 

4 

Southeast 1 
2 

3 

4 

East 1 

2 

3 

4 

Northeast 1 
2 

3 

4 

Roof 1 

2 
3 


33 

35 

40 

24 

24 

26 

21 

24 

27 

19 

22 

25 

28 

32 

30 

26 

26 

26 

22 

24 

26 

20 

22 

24 

28 

32 

38 

26 

26 

27 

33 

24 

27 

21 

22 

24 

28 

32 

39 

25 

25 

26 

22 

24 

26 

20 

21 

24 

28 

33 

41 

23 

23 

24 

21 

23 

25 

19 

21 

23 

37 

47 

49 

24 

21 

27 

22 

25 

30 

19 

22 

20 

46 

56 

52 

25 

26 

30 

32 

28 

34 

19 

24 

32 

44 

51 

38 

24 

26 

29 

22 

27 

33 

19 

24 

30 

53 

80 

89 

21 

27 

40 

25 

43 

43 


41 

42 

43 

2 8 

29 

31 

20 

22 

34 

29 

32 

35 

44 

54 

50 

28 

30 

32 

29 

33 

37 

20 

31 

37 

47 

59 

62 

28 

30 

33 

30 

34 

39 

28 

32 

38 

47 

54 

51 

27 

29 

32 

29 

33 

37 

27 

32 

37 

44 

42 

38 

26 

28 

30 

29 

32 

34 

20 

32 

35 

44 

41 

30 

30 

32 

34 

34 

36 

37 

34 

37 

38 

43 

41 

37 

33 

35 

36 

38 

39 

39 

38 

40 

40 

42 

41 

37 

32 

33 

34 

36 

37 

37 

35 

38 

39 

92 

70 

50 

55 

60 

74 

66 

81 

87 


32 

33 

6 

32 

33 

32 

35 

34 

33 

37 

37 

35 

38 

34 

6 

35 

37 

37 

41 

40 

37 

42 

43 

40 

38 

34 

6 

37 

38 

38 

43 

42 

39 

44 

45 

42 

34 

33 

6 

35 

36 

35 

40 

38 

36 

41 

41 

39 

30 

33 

6 

31 

32 

31 

34 

33 

32 

36 

35 

34 

29 

32 

6 

34 

34 

33 

36 

34 

33 

38 

37 

35 

29 

32 

66 

36 

35 

34 

38 

36 

34 

40 

38 

36 

29 

32 

6 

35 

34 

33 

37 

35 

33 

38 

37 

35 

29 

26 

22 

71 

62 

52 

77 

59 

45 


EQUIVALENT TElC>Ep.TURE DIFFERENCE FOR MEDIUM COLOURED (ci=0.7) 
WALLS PiND ROOFS IN DELHI 


Based on 98 ®f 
T emperature ; 

Outdoor Design Term 
8°F Daily Range? A 

f Constant 75°F db 
ugust ajid 28®38’ N 

Room 

Lat o 

Exposure 

•iype 

Wall 

ot 



Ju^ 

TIME 






Af 

ft 





fj[ 


8 

“10 

"^2 

2 


6 

“ir“ 

io 

T2 

North 

1 

21 

24 

27 

29 

30 

29 

23 

18 

16 


2 

21 

20 

21 

21 

22 

23 

24 

24 

24 


3 

19 

20 

21 

22 ■ 

24 

25 

26 

25 

23 


4 

19 

19 

2C 

22 

24 

25 

26 

26 

24 

Northwest 

1 

17 

22 

27 

31 

42 

45 

2C 

19 

16 


2 

23 

22 

22 

22 

23 

25 

27 

20 

28 


3 

20 

20 

21 

22 

25 

28 

31 

30 

27 


4 

20 

19 

20 

21 

23 

27 

34 

32 

29 

West 

1 

17 

22 

26 

35 

50 

50 

29 

19 

16 


2 

24 

23 

23 

23 

24 

27 

29 

31 

30 


3 

21 

21 

21 

23 

26 

31 

34 

33 

29 


4 

20 

19 

20 

21 

24 

30 

35 

35 

32 

Southwest 

1 

17 

22 

27 

37 

46 

42 

25 

18 

16 


2 

23 

22 

22 

22 

24 

26 

28 

29 

28 


3 

29 

20 

21 

23 

26 

30 

32 

30 

27 


4 

20 

19 

19 

21 

25 

30 

33 

33 

29 

South 

1 

18 

24 

32 

36 

34 

27 

21 

18 

16 


2 

21 

20 

21 

22 

23 

25 

25 

25 

24 


3 

19 

19 

21 

23 

26 

27 

27 

25 

23 


4 

22 

31 

36 

34 

28 

21 

18 

17 

16 

Southeast 

1 

28 

35 

40 

33 

31 

26 

21 

17 

16 


2 

22 

22 

24 

26 

27 

28 

28 

272 

26 


3 

21 

22 

26 

29 

30 

29 

28 

26 

24 


4 

19 

20 

24 

28 

30 

31 

30 

28 

25 

East 

1 

35 

47 

41 

32 

30 

26 

21 

17 

16 


2 

22 

23 

25 

28 

29 

29 

29 

28 

27 


3 

21 

24 

29 

31 

31 

30 

29 

27 

25 


4 

19 

22 

27 

31 

32 

32 

31 

28 

26 

Northeast 

1 

32 

40 

34 

30 

30 

26 

31 

17 

16 


2 

22 

22 

24 

262 

26 

27 

27 

26 

25 

2 

3 

20 

23 

26 

28 

28 

20 

28 

27 

24 


4 

19 

21 

25 

28 

29 

29 

29 

27 

25 

Roof 

1 

42 

67 

01 

70 

63 

34 

20 

19 

10 

2 

20 

23 

■ 34 

48 

59 

64 

59 

50 

40 


3 

19 

35 

55 

70 

75 

66 

48 

33 

35 



EQUIVALEMT TEMPERATtlSE DIFPEOTCE FOE I-IEDIDM COLOcl^D (c=0.7) 
WALLS AND ROOFS IN MADRAS 

Out^or Design Temp? Constant 75^F db Room 
Eemperature; i^f Daily Range; Jane and 1308' N Lat. 


Exposure 


Type 

of AI4 

Wall “g TO" 


SUN TIME 


North 

1 

19 

28 

34 

38 

41 

37 

27 

22 

19 


2 

23 

22 

23 

24 

25 

27 

29 

29 

28 


3 

20 

20 

23 

25 

28 

21 

22 

20 

IS 


4 

20 

19 

21 

24 

27 

31 

33 

32 

30 

Northwest 

1 

14 

21 

27 

39 

52 

49 

30 

22 

19 


2 

24 

23 

22 

23 

24 

27 

30 

31 

30 


33 

21 

20 

21 

23 

26 

32 

35 

34 

31 


4 

21 

19 

19 

20 

24 

31 

36 

36 

33 

West 

1 

14 

21 

26 

37 

53 

50 

30 

22 

19 


2 

24 

23 

22 

23 

24 

27 

30 

31 

30 


3 

21 

20 

21 

22 

26 

32 

35 

34 

31 


4 

21 

19 

19 

20 

24 

30 

36 

36 

33 

Southwest 

1 

14 

21 

27 

33 

42 

39 

27 

22 

19 


2 

22 

21 

22 

22 

23 

25 

27 

28 

27 


3 

20 

19 

20 

22 

24 

28 

30 

29 

27 


4 

20 

18 

18 

20 

23 

27 

31 

31 

29 

South 

1 

15 

21 

27 

32 

33 

30 

25 

21 

19 


2 

21 

20 

20 

21 

22 

23 

24 

25 

24 


3 

19 

10 

19 

21 

24 

26 

26 

26 

25 


4 

19 

18 

18 

20 

23 

25 

27 

27 

26 

Southeast 

1 

21 

32 

32 

33 

33 

30 

25 

21 

19 


2 

22 

21 

22 

23 

25 

26 

26 

26 

26 


3 

20 

20 

23 

25 

27 

20 

28 

27 

27 


4 

19 

19 

21 

24 

26 

20 

29 

28 

27 

East 

1 

28 

43 

40 

34 

33 

29 

25 

21 

19 


2 

23 

23 

25 

27 

20 

29 

29 

29 

28 


3 

20 

22 

27 

30 

31 

31 

30 

29 

2? 


4 

19 

20 

25 

29 

31 

32 

32 

30 

28 

Northeast 

1 

27 

42 

41 

36 

34 

30 

25 

21 

19 


2 

23 

23 

24 

27 

28 

29 

29 

29 

28 


3 

20 

22 

27 

30 

31 

31 

30 

29 

27 


4 

19 

20 

25 

29 

31 

32 

32 

30 

28 

Roof 

1 

37 

65 

81 

80 

64 

35 

24 

21 

20 

2 

19 

21 

31 

46 

50 

64 

60 

61 

42 


3 

16 

32 

53 

70 

75 

67 

49 

36 

25 
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Section 5 solar heat gains for some locations in ^inoia^ 

*****-}S-****^(-*******'«-****^i"5S'************-5f-***-i"*-5f-**********'^‘*'^ ************** 


SUN direct .diffused reflected transm 
Time raDo raDo rad^ icsivity 


solar 

HToCAIN 

** -s!- -J?- * -^ ****** ^ *** * 


sola- Radiation intensities and solar heat gains for 

ALLAHABAD 


HOUR ANGLE 
latitude 25a500 
WALL ANGLE MEASURED 

6 3 2 0 56 1 

7 A6o916 

8 33o360 

9 ■ lAo461 

10 OoOOO 

11 OoOOO 

12 OoOOO 

13 OoOOO 

14 OoOOO 

15 l4o461 

16 33o360 

17 46o916 

18 32o561 

wall angle measured 

. 6 OoOOO 

7 OoOOO 

8 OoOOO 

9 OoOOO 

10 OoOOO 

11 OoOOO 

12 OoOOO 

13 37o862 

lA 88 o133 

15 132o084 

16 161o158 

17 160o169 

18 86o320 
wall angle MEASURED 

6 OoOOO 

7 OoOOO 

8 OoOOO 

9 OoOOO 

Iq OoOOO 

11 OoOOO 

12 OoOOO 


AT SUNRISE lOlo 

JUNE DATE 1 

FROM NORTH 0. 

9o6l0 4^269 

18o 251 ■ 15o384 

20o321 25,922 

20o598 34,956 

20o4oT 41,878 

20ol92 46,225 

20ol08 47,707 

20o192 46,225 

20o40T 41,878 

20o598 34,956 

20o321 25C922 

18o251 15,384 

9,610 4,269 

FROM NORTH 45 

5,69, 4,269 

11,819 15,384 

14,28, 25,922 

15,493 34,956 

16,139 41,878 

16,465 46,225 

20o382 47,7o7 

23,387 46,225 

26o892 41,878 

30o237 34,956 

32,110 25,922 

29,789 15c384 

15,535 4,269 

FROM NORTH 90 

5,69, 4,269 

11,819 15,384 

14,281 25,922 

15,493 34,956 

16,139 41,878 

16,465 46,225 

21,0T9 47,707 


08 DEGREES 


oodegrees 

0,676 

0,532 

0,344 

0,140 

0,000 

CoOOO 

OoOno 

0,0^0 

OoOOO 

0,140 

0,344 

0,532 

0,676 

oOODEGREES 

0,000 

0,000 

0,000 

0,000 

0,000 

OoOOO 

0,000 

0,339 

0,658 

0,809 

0,867 

0,888 

0,895 

>oodegrees 

0,000 

0,noo 

OoOOO 

0,000 

0,000 

0,000 

0,000 


31,851 

48,835 

44,305 

41,475 

44,222 

47,156 

48,149 

47,156 

44,222 

41,475 

44,305 

48,835 

31,851 

7,071 

19,314 

28,544 

35,819 

41,192 

44,510 

48^344 

62^263 

106,781 

153,078 

181,006 

174,315 

91,277 

7.071 
19., 314 
28.^544 
35.819 
41,192 
44,510 
48,838 
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13 

67 o036 

25,555 

A6,225 

0,5A2 

87,288 

14 

126, 9AA 

30o AAA 

Al,878 

0,786 

151, 07A 

15 

l72o33A 

3A,550 

3A,956 

0,865 

198, A67 

16 

l9Ao552 

36,122 

25,922 

0,888 

216,906 

17 

179,597 

32,308 

15,38A 

0,895 

19A,526 

18 

89c51A 

15,966 

A, 269 

0,896 

9A,5A8 

ANGLE MEASURED 

FROM NORTE 

1 135, 

oOODEGREES 


6 

OoOOO 

5o69^ 

A, 269 

0,000 

7,071 

7 

OcOOO 

11,819 

15,38A 

0,000 

19,31A 

8 

OoOOO 

1A,281 

25,922 

0,000 

28,5AA 

9 

OoOOO 

15,A93 

3A,956 

0,000 

35,819 

In 

OoOOO 

16,139 

Al,878 

Ocf^OO 

41,192 

11 

OoOOO 

18,953 

A6,225 

0,000 

A6,277 

12 

12,262 

21,822 


0 0 1 1 0 

5o^71A 

13 

56,9A2 

2A,776 

^(=,225 

0,A79 

77,68A 

lA 

91o39A 

27,172 

Al,878 

0,672 

110, Ao3 

15 

111,633 

28,2AA 

3A,956 

0,758 

129, A9A 

16 

113,980 

27,099 

25,922 

0,79o 

127,682 

17 

93,820 

22,37* 

15,38A 

0,788 

100,77o 

18 

A0o272 

10o305 

A, 269 

0,752 

AO, 636 

ANGLE MEASURED 

from north 180 

oOODEGREES 


6 

OoOOO 

■5,69^ 

A, 269 

0,000 

7.071 

7 

OoOOO 

11,819 

15,38A 

0,000 

19.31A 

8 

OoOOO 

16,A1A 

25,922 

0,000 

3Ce059 

9 

f^oOOO 

18,9oA 

3A,956 

0,000 

38,2A1 

io 

2,306 

2o,677 

Al,878 

0,015 

AA,AA9 

11 

13,A92 

21,772 

A6,225 

0,122 

A9,931 

12 

17,396 

22,1A6 

A7,707 

0,159 

52,356 

13 

13,A92 

21,772 

A6,225 

0,122 

A9,931 

lA 

2,306 

20,677 

Al,878 

0,0l5 

AA,AA9 

15 

OoOOO 

18,90A 

3A,956 

0,000 

38,2A1 

16 

OoOOO 

I 60 AIA 

25,922 

0,000 

30,059 

17 

OoOOO 

11,819 

15C38A 

0,000 

19,31A 

18 

OoOOO 

5,69^ 

A, 269 

0,000 

7,071 

. ANGLE MEASURED 

FROM NORTH 225 

,oodegrees 


6 

A0o272 

l0o305 

A, 269 

0,752 

40,636 

7 

93,820 

22,378 

15,38A 

0,788 

100,77o 

8 

113,980 

27,099 

25,922 

0,79o 

127,682 

9 

111,633 

28o2A3 

3A,956 

0,758 

129, 49A 

lO 

91o39A 

27,172 

Al,878 

0,672 

Ii0,4o3 

11 

56,9A2 

2A,776 

A6,225 

0,A79 

77,684 

12 

12,3A0 

21,827 

A7,707 

0,111 

50,735 

13 

OoOOO 

18,953 

A6,225 

0,ono 

46,277 

lA 

0,000 

16,139 

Al,878 

0,000 

41,192 

15 

OoOOO 

15,A93 

3AC956 

0,000 

35,819 

16 

OoOOO 

1A,281 • 

25,922 

0,000 

28,5AA 

17 

OoOOO 

11,819 

15,38A 

0,n00 

19,31A 

18 

OoOOO 

5,69, 

A„269 

0,000 

7,071 
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wall angle measured 

from north 

I 270o 

■OODEGREES 


0 

89o514 

15,966 

4,269 

0,896 

94,548 

7 

179o597 

32,308 

15,384 

0,895 

194,526 

8 

l94o552 

36,122 

25,922 

0,888 

216, 9o6 

9 

l72o334 

34,55^ 

34,956 

0,865 

198,467 

lo 

l26o944 

30,444 

41,873 

0,786 

151,074 

11 

67o036 

25,555 

46,225 

0,542 

87,288 

12 

0 o055 

21,085 

47,7o7 

0,000 

48,843 

13 

OoOOO 

16,465 

46,225 

0,000 

44,510 

14 

0 oOOO 

16,139 

41,878 

0,000 

41, 192 

15 

OoOOO 

15,493 

34,956 

0,000 

35,819 

16 

OoOOO 

14,281 

25,922 

OoOOO 

28,544 

17 

OoOOO 

11,819 

15,384 

0,000 

19,314 

18 

OoOOO 

5,690 

4,269 

OcOOO 

7,071 

wall angle measured 

from north 315, 

oOCDEGREES 


6 

86o32o 

15,535 

4,269 

0,895 

91,277 

7 

1600 169 

29,789 

15,384 

0,888 

174,315 

8 

l61ol58 

32,110 

25,922 

0,867 

181,006 

9 

132o084 

30,237 

34,956 

0,8o9 

153,078 

lo 

88,133 

26,892 

41,878 

0,658 

106,781 

11 

37,862 

23,387 

46,225 

0,339 

62,263 

12 

OoOOO 

2o,386 

47,707 

0,000 

48,347 

13 

OoOOO 

16,465 

46,225 

OoOOO 

44,510 

14 

OoOOO 

16,139 

41,373 

0,000 

41,192 

15 

OoOOO 

15,493 

34,956 

0,000 

35,819 

16 

OoOOO 

14,281 

25,922 

0,000 

28,544 

17 

0.000 

11,819 

15,384 

0,000 

19^314 

18 

OoOOO 

5o69, 

4,269 

0,000 

7,071 

wall angle measured 

FROM NORTH 360 

oOuDEGREES 


6 

15,531 

12,932 

4,269 

0,394 

18,335 

7 

75,695 

26,862 

15,384 

0,717 

84,295 

8 

140 0 36o 

32,456 

25,922 

0,843 

159,720 

9 

197,831 

35,210 

34,956 

0,883 

224,474 

lo 

242,505 

36,680 

41,878 

0,894 

272, 6o9 

11 

270o748 

37,419 

46,225 

0,897 

302, 169 

12 

280=403 

37,646 

47,707 

0,397 

312*. 142 

13 

270.748 

37,419 

46,225 

0,897 

302*169 

14 

242 0 5o5 

36,680 

41,878 

0,894 

272,609 

15 

197,831 

35,210 

34c956 

0,883 

224,474 

16 

1 AO 0 36o 

32,456 

25,922 

,0,843 

159,720 

17 

75,695 

26,862 

15,384 

0,717 

84,295 

18 

15,531 

12,932 

4,269 

0,394 

18,335 

SOLA- 

radiation 

intensities and SOLAR HEAT GAINS FOR 


ALLAHABAD 


HOUR ANGLE AT SUNRISE 


99=02 DEGREES 


115 


LATITUDE 25,500 

wall angle measured 

AUGUST 

From nortf 

DATE 1 

I 0 

oOODEGREES 


*7 

0 

6,801 

3,029 

0,6o5 

20,415 

( 

8 

35,158 

15,754 

14,330 

0,425 

36,311 

19 o018 

17,853 

25,247 

0,199 

34,384 

9 

10 

11 

12 

13 

14 

OoOOO - 

18,178 

34,629 

0.000 

37,493 

OoOOO 

18,049 

41,825 

OcOon 

42,511 

OoOOO 

17,883 

46,347 

0,000 

45,6o3 

OoOOO 

17,817 

47,889 

0,000 

46,651 

OoOOO 

17,883 

46,347 

0,000 

45^603 

OoOOO 

18,049 

41,825 

OoOor 

42^511 

15 

OoOOO 

18,178 

34,629 

0,000 

37,493 

16 

19,018 

17,853 

25,247 

0,199 

34,384 

17 

35,158 

15,754 

14,330 

0,425 

36,311 

18 

22,193 

6,801 

3,029 

0,605 

20,415 

WALL ANGLE MEASURED 

FROM NORTH 45 

oOODEGREES 


6 

OoOOO 

4,226 

3,029 

0,000 

5,151 

7 

OoOOO 

10o720 

14,330 

0,000 

17t785 

8 

OoOOO 

13,186 

25,247 

0,000 

27,287 

9 

OoOOO 

14,364 

34,629 

0,000 

34,785 

lo 

OoOOO 

14,983 

41C825 

0,000 

40,334 

11 

OoOOO 

15,291 

46,347 

0,000 

43,763 

12 

OoOOO 

18,295 

47,389 

0,000 

46,991 

13 

26,738 

20,983 

46,347 

0,24o 

54,232 

14 

79,479 ■ 

24,17, 

41,825 

0,609 

95,292 

15 

125,723 

27,240 

34,629 

0,789 

143,180 

16 

156,348 

28,918 

25,247 

0,860 

172,980 

17 

154,430 

26,437 

14,330 

0,885 

165,673 

18 

68,575 

llo315 

3,029 

0,893 

71,448 

WALL ANGLE MEASURED 

FROM NORTH 90 

cOOOEGREES 


6 

OoOOO 

4,226 

3,029 

0,000 

5,151 

7 

OoOOO 

10o72o 

14,330 

0,000 

17,785 

8 

Oo'OOO 

13,186 

25,247 

0,000 

27,287 

9 

OoOOO 

14,364 

34,629 

0,000 

34,785 

lo 

OoOOO 

14,983 

41,325 

OcOno 

40,334 

11 

OoOOO 

15,291 

46,347 

0,000 

43,763 

12 

OoOOO 

19,579 

47,889 

0,000 

^7,9o2 

13 

70o039 

23,853 

46,347 

0,551 

88,452 

14 

132,573 

28,541 

41,325 

0,793 

155,044 

15 

179,746 

32,475 

34,629 

0,869 

203,826 

16 

2o2o091 

33,906 

25,247 

0,890 

221,892 

17 

183,240 

29,833 

14,330 

0,895 

195,431 

18 

74,786 

12,079 

3,029 

0,896 

77,759 

wall ANGLE MEASURED 

FROM NORTH 135 

,oodegrees 


6 

OoOOO 

4,226 

3,029 

0,000 

5,151 

7 

OoOOO 

10o72, 

14,330 

OoOOO 

17,785 

8 

OoOOO 

13,186 

25,247 

0,000 

27,287 

9 

OoOOO ' 

14,364 

34,629 

0,000 

34,785 
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wall 


10 

1 1 

0.000 

14,983 

41,825 

0,000 

40, 

334 

1 o 

Oo 000 

18,132 

46,347 

0,000 

45, 

78o 

X c 

1 o 

25 o 7 1 8 

2lo04l 

47,389 

0,230 

54, 

858 

1 3 

72o312 

24,018 

46,347 

0,564 

90, 

733 

14 

1a8o007 

26,423 

41,825 

0,726 

126, 

882 

15 
"1 ✓ 

128,477 

27,487 

34,629 

0,796 

146, 

340 

l6 

129,452 

26,289 

25,247 

0,821 

142, 

842 

17 

l^^o71o 

21,322 

14,330 

0 , 82 o 

111, 

124 

18 

37,189 

8,032 

3o„29 

0,791 

37, 

271 

ang 

iLE MEASURED 

FROM NORTH l8o< 

=00DEGREES 



6 

OoOOO 

4,226 

3o„29 

'^oOno 

5, 

151 

7 

OoOOO 

12,oo5 

14,33o 

OoOOO 

18, 

698 

8 

OoOOO 

15,825 

25,247 

OoOOO 

29, 

161 

9 

lo948- 

18,386 

34,629 

0,012 

37, 

665 

iQ 

20ol72 

20o200 

41,825 

0,186 

47, 

784 

11 

32,226 

21,319 

46,347 

0,287 

57, 

297 

12 

36,419 

21,70^ 

47,889 

0,320 

61, 

052 

13 

32,226 

21,319 

46,347 

0,287 

57, 

297 

lA 

20.172 

20o20^ 

41,825 

0,186 

47, 

784 

15 

1,948 

18,386 

34,629 

0,012 

37, 

665 

16 

OoOOO 

15,825 

25,247 

OoOOO 

29, 

161 

17 

OoOOO 

12,005 

14,330 

0,000 

18, 

698 

18 

OoOOO 

4,226 

3,029 

0,000 

5, 

151 

, ANGLE MEASURED 

FROM NORTH 225 

oOODEGREES 



6 

37,189 

8,032 

3,029 

0,791 

37, 

271 

7 

I0^c7l0 

21,322 

14,330 

0,820 

lilt 

124 

8 

129,452 

26,289 

25,247 

0,821 

142, 

642 

9 

128,477 

27,487 

34,629 

0,796 

146, 

340 

lo 

lo8,007 

26,423 

41,825 

0,726 

126, 

882 

11 

72,312 

24,018 

46,347 

0,564 

90, 

733 

12 

25,786 

21,0A5 

47,889 

0,231 

54, 

892 

13 

OoOOO 

18,132 

46,347 

OoOOO 

45, 

78o 

U 

OoOOO 

14,983 

41,325 

OoOno 

40, 

334 

15 . 

OoOOO 

14,364 

34,629 

OoOOO 

34, 

785 

16 

OoOOO 

13,186 

25,247 

OoOno 

27, 

,287 

17 

OoOOO 

10oT2„ 

14,33o 

OoHOO 

17, 

>785 

18 

OoOOO 

4,226 

3,029 

OoOOO 

5 = 

,151 

ANGLE measured 

FROM NORTH 270 

oOODEGREES 


,759 

6 

74,786 

12,079 

3,029 

0,896 

77, 

7 

183,240 

29,833 

14,330 

0,895 

195, 

,431 

8 

2o2,091 

33,906 

25,247 

0,89o 

221, 

,892 

9 • 

179,746 

32,475 

34,629 

0,869 

203, 

,826 

lo 

132,573 

28,541 

41,825 

0,793 

155, 

,044 

11 

70o039 

23,853 

46,347 

0,551 

88. 

,452 

12 

0o048 

19,584 

47,889 

OoOOO 

47, 

,9o6 

13 

14 

15 

OoOOO 

OoOOO 

OoOOO 

15,291 

14,983 

14,364 

46,347 

41,825 

34,629 

0,000 

0,000. 

0,000 

43, 

40, 

34, 

,763 

,334 

,785 
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16 

1 "7 

OoOOO 

13,186 

25,247 

0,000 

27, 

,287 

1 ( 

1 o 

OoOOO 

10o72o 

14,330 

OoOno 

17, 

,785 

1 8 

OoOOO 

4,226 

3o,,29 

0 0 000 

5 , 

,151 

angl 

E MEASURED 

FROM NORTH 

1 315, 

dOODEGREES 



6 

6 8 c. 5 7 5 

11,315 

3,029 

0,893 

71, 

,448 

7 

154 o 43o 

26,437 

l'^,33o 

0,885 

165, 

,673 

8 

156o348 

28,918 

25,247 

0,860 

172, 

,980 

9 

125o723 

27,240 

34,629 

0,789 

143, 

,18o 

iQ 

79o479 

24,170 

41,825 

0,609 

95, 

,292 

1 1 

26o738 

20u983 

46,347 

0,240 

54, 

,232 

12 

OoOOO 

18,299 

47,889 

■ 0,000 

46, 

,993 

13 

OoOOO 

15,291 

46,347 

0,000 

43, 

,763 

1 A 

OoOOO 

14,983 

41C825 

0,000 

40 f 

.334 

15 

OoOOO 

14,364 

34,629 

0,000 

34, 

,785 

1 6 

OoOOO 

13,186 

25,247 

0 ,noo 

27, 

.287 

17 

OoOOO 

10o72^ 

14,330 

0,000 

17, 

,785 

18 

OoOOO 

4,226 

3, .29 

0,000 

5, 

,151 

ANGLE MEASURED 

FROM NORTH 360 

oOODEGREES 



6 

10o586 

9,604 

3,029 

0,337 

12, 

,532 

7 

7 I 0 I 68 

24,363 

14,330 

0,696 

77, 

;017 

8 

l38o342 

29o969 

25,247 

0,836 

154, 

.920 

9 

198o217 

32,646 

34,629 

0,881 

222, 

bA32 

lO 

244o784 

34,051 

41, ^^25 

0,894 

272, 

.636 

11 

274<,227 

34,753 

46,347 

0,897 

303, 

,449 

12 

284,293 

34,967 

47,889 

0,897 

313, 

.840 

13 

274,227 

34,753 

46,347 

0,897 

303, 

,449 

14 

244,784 

34,051 

41,825 

0,894 

272, 

,636 

15 

198,217 

32,646 

34,629 

0,881 

222, 

,432 

16 

138,342 

29,969 

25,247 

0,836 

154, 

.920 

17 

7 I 0 I 68 

24,363 

4,33o 

0,696 

77, 

.017 

18 

10o586 

9,604 

3,029 

0,337 

12, 

.532 


sola- Radiation intensities and solar heat gains for 

AHEMACABAD 



hour angle 

at sunrise 

96, 

46 degrees 


TUDE 

23o000 

MAY 

DATE 1 



, ANGLE MEASURED 

FROM NORT 

H 0 

oOf DEGREES 


6 

11 o663 

4„071 

lo64o 

Qo535 

10o294 

7 

26o721 

14o658 

13^.96 

no3.45 

28,920 

8 

Ho 500 

17 0 181 

24„4o4 

0H19 

30o896 

9 

OoOOO 

17o696 

34ol2o 

OoOOO 

36„79o 

lo 

OoOOO 

17„676 

41o569 

OoOOn 

42^065 

11 

OoOOO 

17o569 

46o25o 

OoOf'O 

45^312 

12 

OoOOO 

17o522 

47o846 

OoOOO 

46^411 

13 

OoOOO 

17o569 

46 0 250 

OoOOO 

45,312 

14 

OoOOO 

17o676 

41o569 

OoOOO 

42o065 


118 


OoOOO 

16 llo500 

17 26o72l 

18 'llo663 

wall angle measured 

6 noOOO 

7 OoOOO 

6 OoOOO 

9 OoOOO 

10 OoOOO 

11 OoOOO 

12 ■ OoOOO 

13 2AoA7o 

lA 77 o486 

15 l23o399 

16 152o725 

17 U6„577 

18 A2o036 

wall angle measured 

6 OoOOO 

7 OoOOO 

8 OoOOO 

9 OoOOO 

10 OoOOO 

11 OoOOO 

12 OoOOO 

13 71o385 

14 I35o059 

15 182o845 

16 2^4^487 

17 180o571 

18 A7o785 

wall angle measured 

6 OoOOO 

7 OoOOO 

8 OoOOO 

9 OoOOO 

10 OoOOO 

11 OoOOO 

12 28o745 

13 76 o 483 

14 113„515 

15 l35oi82 

16 136o462 

17 In8c788 

18 25„542 
wall angle measured 

6 OoOOO 


17o696 34,1?o 

17„181 24^404 

14o658 13,096 

4o071 1,640 

FROM NORTH 45, 

2o632 lo64o 

10o297 13,096 

13,005 24,4o4 

14.243 34,12o 

14,878 41,569 

15,191 46, 25o 

18,042 47,846 

20o708 46,250 

23.847 41,569 

26o808 34,120 

28.244 24,404 

25,063 13,096 

6,926 1,640 

FROM NORTH 90 

2,632 l,64n 

10,297 13,096 

13,005 24,4o4 

14,243 34,12n 

14,878 41,569 

15,191 46,250 

19,453 47,846 

23=786 46,250 

28,549 41,569 

32,528 34,120 

33.848 24,404 

29,038 13,096 

7,626 l!|64o 

FROM NORTH 135 

2,632 1,640 

10,297 13,096 

13,005 24,304 

14,243 34,120 

14,878 41,569 

18,120 46,25o 

21,085 47,846 

24,155 46,250 

26,684 41C569 

27,862 34,120 

26,655 24,404 

21,175 13,096 

5,20^ l=64o 

FROM NORTH 180 

2,632 l,64o 


0,000 36,790 
0,119 30,896 
0,345 28,920 
0,535 10,294 

oodegrees 

0,nnn 3,033 
0,000 16,6o9 
n,000 26,561 
0,ono 34,338 
0,000 40,078 
0,000 43,623 
0,000 46,780 
0,22o 52,926 
0,599 92,849 
0,784 140,001 
0,857 168,314 
0,884 156,594 
0,892 43,584 

OODEGREES 

0,000 3,o 33 
0,000 16,6o9 
0,000 26,561 
0,000 34, 338 
0,000 40,078 
0,000 43,623 
0,000 47,782 
0,558 89,565 
0,798 157,512 
0,871 206^646 
0,891 223,609 
0,896 191,690 
0,897 49,425 

oOODEGREES 

0,000 3,033 
0,000 16,6o9 
0,000 26,561 
0,000 34,338 
0,000 4o,078 
0,000 45,703 
0,256 56,293 
0,535 94,762 
0,743 132,803 
0,810 153,494 
0,835 15o,15o 
0,836 115, 3no 
0,816 25,693 

o oodegrees 

0,000 


3,033 








120 

13 

14 

OcOOO 

noooo 

15,191 

14,8 ( 8 

46,25o 

41,569 

0,000 

0,000 

A3, 
40 = 

,623 

,078 

1 5 

OaOOO 

14,243 

34,120 

0,000 

34, 

,338 

J. 6 

1 "7 

OoOOO 

13,005 

24,404 

0,000 

26, 

,561 

17 

OoOOO 

10.297 

13,096 

OoPOn 

16, 

, 6ri9 

18 

OoOOO 

2,632 

1.640 

OoOOn 

3, 

,033 

L ANGLE MEASURED 

FROM, NORTH 360 o OCDEGREES 


6 

4o951 

5,982 

1 = 640 

0,256 

6, 

.678 

7 

63,905 

23,401 

13,096 

0,668 

68, 

,575 

8 

l33ol37 

29,558 

24,404 

0,829 

148, 

,678 

9 

I95o098 

32,369 

34,120 

0,879 

218, 

,796 

iQ 

243,316 

33,814 

41,569 

0,893 

270, 

,893 

11 

273,806 

34,526 

46,250 

0,897 

302, 

,825 

12 

284,230 

34,743 

47,846 

0,897 

313, 

,587 

13 

273,806 

34,526 

46,250 

0,897 

302, 

,825 

14 

243,316 

33,814 

41,569 

0,893 

270. 

,893 

15 

195,098 

32,369 

34,120 

0,879 

218, 

,796 

16 

133,137 

29,558 

24,404 

0,829 

148, 

,678 

17 

63,905 

23,401 

13,096 

0 = 668 

68, 

,575 

18 

4,951 

5,982 

1 = 640 

0,256 

6, 

,678 

sola- 

radiation 

INTENSITIES AND SOLAR 

HEAT GAINS 

FOR 


AHEMACABAD 



HOUR ANGLE , 

AT SUNRISE 

99 = 

70 degrees 



LATITUDE 

23=000 

JULY 

DATE15 




wall ANGLE MEASURED 

FROM NORTH 

1 0 

.OODEGREES 



6 

27=791 

8 = 286 

3 = 439 

0 = 678 

27 = 

168 

7 

47=963 

18=225 

14=693 

0 = 551 

A9 = 

,792 

8 

37=853 

20=748 

25=437 

0 = 388 

A7 = 

480 

9 

21=609 

21 = 234 

34=646 

0 = 213 

A4 = 

271 

lo 

6 = 833 

21 = 149 

41=701 

0 = 059 

A5 = 

,03o 

11 

OoOOO 

20 = 984 

46=132 

0 = 000 

47, 

,652 

12 

0 = 000 

20 = 914 

47=643 

0 = 000 

48, 

,675 

13 

0 = 000 

20 = 984 

46=132 

0 = ono 

A7, 

,652 

14 

6 = 833 

21 = 149 

41=701 

0„059 

A5, 

,030 

15 

21=609 

21=234 

34=646 

0 = 213 

44, 

,271 

16 

37=853 

20=748 

25=437 

0 = 388 

A7, 

,A8o 

17 

47=963 

18=225 

14=693 

0 = 551 

49, 

,792 

18 

27„791 

8 = 286 

3 = 439 

0 = 678 

27, 

,168 

wall angle MEASURED 

FROM north A5 

=00DEGREES 


,918 

6 

0 0 000 

'4 = 897 

3 = 439 

0 = 000 

5, 

7 

OoOOO 

11 = 686 

14=693 

0 = 000 

18. 

,729 

8 

OoOOO 

14=334 

25=437 

0 = 000 

28, 

,237 

9 

In 

OoOOO 

OoOOO 

15=615 

16=292 

34=646 

41=701 

0 = 000 

0 = 000 

35. 

Al. 

,685 

,175 

V/ 

11 

OoOOO 

18=602 

46=132 

0 = 000 

45 , 

,961 

12 

OoOOO 

21=023 

47=643 

0 = 000 

A8, 

= 753 

13 

45.0 0^8 

24=157 

46=132 

0 = 397 

67, 

= 794 

14 

94 0 300 

27=730 

41=701 

0 = 686 

113, 

= 939 







121 

15 

I36o55o 

31.031 

34.646 

0.819 

158.465 

16 

163.105 

32.665 

25.437 

0.871 

183.291 

17 

157.885 

29.690 

14.693 

0.889 

171.864 

18 

73.434 

13.402 

3.439 

0.895 

77.655 

WALL ANGLE MEASURED 

FROM NORTh 

1 90. 

OODEGREES 


6 

OcOOO 

4.897 

3.439 

0.000 

5.918 

7 

OoOOO 

11.686 

14.693 

0.000 

18.729 

8 

OcOOO 

14.334 

25.437 

O.ono 

28.237 

9 

OoOOO 

15.615 

34,6 46 

0.000 

35.685 

Iq 

OoOOO 

16.292 

4^701 

0.000 

41.175 

ll 

OoOOO 

16.631 

46.132 

O.OOO 

44.562 

12 

OoOOO 

21. -29 6 

47.643 

0.000 

48.947 

13 

66.859 

25.825 

46.132 

0.543 

87.372 

14 

126.528 

30.758 

41.701 

0.786 

150.925 

15 

171.501 

34.865 

34.646 

0 o 866 

197.806 

16 

192.812 

36.309 

25.437 

0,889 

215.179 

17 

175.320 

31.992 

14.693 

0.895 

189.999 

18 

76.060 

13.762 

3.439 

0.896 

80.347 

wall angle measured 

FROM NORTH 135. 

, OODEGREES 


6 

OoOOO 

4.897 

3.439 

0.000 

5*918 

7 

OoOOO 

11.686 

14.693 

OoO'^O 

18.729 

8 

OoOOO 

14.334 

25.437 

0.000 

28.237 

9 

OoOOO 

15.615 

34.646 

0.000 

35.685 

lO 

OoOOO 

16.292 

41.701 

OoOOO 

A1.175 

11 

OoOOO 

18.799 

46.132 

0.000 

46.101 

12 

4.623 

21.577 

47.643 

0.036 

49.314 

13 

49.474 

24.482 

46.132 

0.429 

71*371 

14 

84.638 

26.886 

41.701 

0.644 

103*198 

15 

loS .990 

28.006 

34.646 

0.743 

123*231 

16 

109.573 

26.889 

25c437 

0.781 

122*777 

17 

90o055 

21.992 

14.693 

0.784 

96 . 64o 

18 

34.131 

8.867 

3.439 

0.752 

34.4o2 

wall angle measured 

FROM NORTH 180 

.OODEGREES 

5.918 

6 

0.000 ■ 

4.897 

3.439 

0.^00 

7 

0 0 000 

11.686 

14.693 

0.000 

18.729 

8 

0.000 

16.248 

25.337 

0.000 

29.596 

9 

0.000 

18.666 

34.646 

0.000 

37.851 

Iq 

OoOOO 

20.337 

41.701 

0.000 

44.047 

11 

3.109 

21.353 

46.132 

0.022 

47.984 

12 

6.589 

21.697 

47.643 

0.055 

49.596 

13 

14 

3.109 

0.000 

21.353 

20.337 

46.132 

41C701 

0.022 

0.000 

47.984 

44.047 

15 

0 o 000 

18.666 

34.646 

0.000 

37.851 

16 

17 

1ft 

0.000 

0 . 000 
n , nnn 

16.248 

1.1.686 

4.897 

25.437 

14.693 

3.439 

0.000 

0.000 

OoOOO 

29.596 

18.729 

5.918 

WALL ANGLE MEASURED 

FROM NORTH 225 

8.867 3.439 

. OODEGREES 
0.752 

34.402 

1 

8 

9 

90.055 

1^9.573 

105.990 

21.992 

26.889 

28.006 

14.693 

25.437 

34.646 

0.784 

0.781 

0.743 

96.640 

122.777 

123.231 
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lo 

8Ao638 

11 

A9,A7A 

12 

A 6 6 9 5 

13 

OoOOO 

lA 

OoOOO 

15 

OoOOO 

16 

OoOOO 

17 

OoOOO 

18 

OoOOO 


WALL ANGLE MEASURED 


6 

76 0 06o 

7 

l75o320 

8 

192,812 

9 

171,501 

lo 

126,528 

11 

66,859 

12 

0o051 

13 

OoOOO 

lA 

OoOOO 

15 

OoOOO 

16 

OoOOO 

17 

OoOOO 

18 

OoOOO 


wall angle measured 


6 

73, ASA 

7 

157,885 

8 

163,105 

9 

136 , 55o 

lo 

9A,300 

11 

A5 , 078 

12 

OoOOO 

13 

OoOOO 

lA 

OoOOO 

15 

OoOOO 

16 

OoOOO 

17 

OoOOO 

18 

OoOOO 


wall angle measured 


6 

llo797 

7 

71o393 

8 

137,001 

9 

195oA85 

lO 

2A0o980 

11 

269o7A9 

12 

279,585 

13 

269 o 7 A9 

lA 

2A0o980 

15 

195, A85 

16 

137,001 

17 

71,393 

18 

11,797 


26,886 

Al,70l 

2A,A82 

A6,132 

21,582 

A7,6A3 

18,799 

A6,132 

16,292 

Al,70l 

15,615 

3A, 6A6 

1A,33A 

25,A37 

11,686 

1A,693 

A, 897 

3,A39 

FROM NORTH 270, 

13=762 

3,A39 

31,992 

■1A,693 

36,309 

25,A37 

3A,865 

3A,6A6 

30,758 

%lo70l 

25,825 

A6,132 

21,302 

A7,6A3 

16,631 

A6, 132 

16,292 

Al,70l 

15,615 

SA, 6A6 

1A,33A 

25,A37 

11,686 

1A,693 

A, 897 

3,A39 

FROM NORTH 315 

13,A02 

3,A39 

29,69, 

1A,693 

32,665 

25,A37 

31,031 

3A,6A6 

27,730 

Al,70l 

2A,157 

A6,132 

21,028 

A7,6A3 

18,602 

A6,132 

16,292 

Al,70l 

15,615 

3A,6A6 

1A,33A 

25CA37 

11,686 

1A,693 

A, 897 

3, A3 9 

FROM NORTH 360 

11,129 

3,A39 

26,558 

1A,693 

32,577 

25„A37 

35,A89 

3A,6A6 

37,028 

Al,70l 

37,798 

A6,132 

38,03A 

A7,6A3 

37,798 

A6,132 

37,028 

Al,70l 

35,A89 

3A,6A6 

32,577 

25,A37 

26,558 

1A,693 

11,129 

3,A39 


0o6AA 

103,198 

0,A29 

71,371 

0o037 

A9,323 

0,000 

46,lol 

0,000 

Al, 175 

0,000 

35,685 

OoOOO 

28^237 

0,000 

18,729 

0,000 

5,918 

OODEGREES 

0,396 

80,3A7 

0,895 

189,999 

0,889 

215,179 

0,866 

197, 8o6 

0„786 

150,925 

0,5A3 

87,372 

0,000 

A8,951 

0,000 

AA,562 

0 = 000 

Al,175 

0,000 

35,685 

0,000 

28,237 

0,000 

18,729 

0,000 

5,918 

OODEGREES 

0,895 

77,655 

0,889 

171, 86A 

0,871 

183,291 

0,819 

158, A65 

0,686 

113,939 

0,397 

67,79A 

0,000 

Ad, 756 

0,000 

A5,961 

0,000 

Al, 175 

OoHOO 

35,685 

0,000 

28,237 

0,000 

18,729 

0 ,nnn 

5,918 

OODEGREES 

0,358 

1A,568 

0,706 

79,664 

0 , 8 Ao 

156,249 

0,882 

222,282 

0,89A 

271,357 

0,897 

301,^81 

0,897 

311,641 

0,897 

301,^81 

0,89A 

271,357 

0,882 

222,282 

0 , 8 Ao 

156,249 

0,7o6 

79,664 

0,358 

14,568 
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SOLA- radiation INTENSITIES AND SOLAR HEAT GAINS FOR 


AMRITSAR 


tude 

HOUR ANGLE 

AT SUNRISE 

105, 

29 degrees 



3l„500 

JUNE 

DATE15 



, ang 

LE MEASURED 

FROM NORTH 

1 0 

oOODEGREES 



6 

43^093 

12,727. 

6,531 

0,675 

42, 

,767 

7 

44,489 

18,69, 

17,035 

0,495 

47, 

, 394 

8 

23,767 

19o865 

26,894 

0,248 

39, 

,099 

9 

OoOOO 

19,734 

35,344 

0,000 

39, 

.106 

lo 

OoOOO 

19,346 

31,820 

0,000 

43 , 

,427 

1 1 

OoOOO 

1 9 , 04 6 

45,887 

OoOOO 

46, 

,102 

12 

OoOOO 

18,939 

47,274 

0,000 

47, 

.Oil 

1 3 

OoOOO 

19,046 

45,887 

0,000 

46, 

,102 

14 

OoOOO 

19,346 

41,820 

0,000 

43, 

.427 

15 

OoOOO 

19,73A 

35,344 

0,000 

39, 

.106 

16 

23,767 

19,865 

26,894 

0,248 

39, 

,099 

17 

44,A89 

18,69, 

17,035' 

0,495 

47, 

,394 

18 

43,093 

12,727 

6,531 

0,675 

42, 

,767 


wall angle measured from north as^oodegrees 


6 

OoOOO 

7,539 

6,531 

OoOno 

9,99n 

7 

OoOOO 

12,326 

17,035 

0,000 

20,847 

8 

OoOOO 

14,439 

26,894 

OoOOO 

29,346 

9 

OoOOO 

15,534 

35,344 

0,000 

36, 124 

lO 

OoOOO 

16,134 

41,820 

0,000 

41,147 

11 

OoOOO 

16,441 

45,887 

0,000 

44.253 

12 

OoOOO 

19,504 

47,274 , 

0,000 

47,412 

13 

21,921 

22,281 

45,887 

0,202 

52,827 

14 

73,658 

25,680 

41,820 

0,587 

91,168 

15 

120,568 

29,145 

35,344 

0,782 

140o020 

16 

154,557 

31,518 

26,894 

0,859 

174,232 

17 

162,620 

30,516 

17,035 

0,886 

177^824 

18 

113,520 

20o47^ 

6,531 

0,894 

120,683 


WALL ANGLE MEASURED FROM NORTH 90o0CDEGREES 


6 

0,000 

7,539 

6,531 

0,000 

9,990 

7 

OoOOO 

12,326 

17,035 

0,000 

20,847 

8 

OoOOO 

14,439 

26,894 

OoOOO 

29,346 

9 

OoOOO 

15,534 

35,344 

0,000 

36,124 

lo 

OoOOO 

16,134 

41,*2c 

0,000 

41, 147 

11 

OoOOO 

16,441 

45,887 

0,000 

44,253 

12 

OoOOO 

21,042 

47,274 

Oc 000 

48,5o4 

13 

66,295 

25,468 

45,887 

0,538 

86,332 

14 

125,683 

30,316 

41,820 

0,783 

149,584 

15 

171,128 

34,453 

35,3‘f4 

0,864 

197,368 

16 

194,810 

36,284 

26,894 

0,888 

217,796 

17 

185,490 

33,452 

17,q35 

0,894 

201,711 


124 


18 117o449 


wall angle measured 


6 

OoOOO 

7 

OoOOO 

8 

OoOOO 

9 

OoOOO 

lO 

OoOOO 

11 

OoOOO 

12 

28o304 

13 

71=834 

14 

ln4, o85 

15 

121=443 

16 

120=946 

17 

99=703 

18 

52,578 

wall angle measured 

6 

OoOOO 

7 

OoOOO 

8 

OoOOO 

9 

0 = 619 

lO 

21=515 

11 

35=294 

12 

40=084 

13 

35,294 

14 

21=515 

15 

0 = 619 

16 

0 = 000 

17 

0 = 000 

18 

OoOOO 

wall angle measured 

6 

52=578 

7 

99=703 

8 

120=946 

9 

121=443 

lo 

l04=085 

11 

71=834 

12 

28=382 

13 

0 = 000 

14 

0 = 000 

15 

0 = 000 

16 

0 = 000 

17 

0 = 000 

18 

0 = 000 

WALL ANGLE MEASURED 

6 

117=449 

7 

185=490 

8 

194=810 

9 

171=128 


20=997 

6,531 

FROM NORTH 

135 = 

7,539 

6,531 

12,326 

17,035 

14,439 

26,894 

15,534 

35 , 344 

16,134 

41=820 

19=714 

45,887 

22=823 

47=274 

25=908 

45,887 

28,290 

41=820 

29=230 

35,344 

27=964 

26,894 

23,520 

17=035 

13=58^ 

6,531 

FROM NORTH 180= 

7,539 

6 = 531 

12,326 

17=035 

17=082 

26,894 

19=807 

35,344 

21=866 

41=320 

23=179 

45,867 

23,633 

47,274 

23,179 

45,887 

21,866 

41C820 

19,807 

35,344 

17=082 

26,894 

12=326 

17,035 

7=539 ■ 

6,531 

FROM NORTH 225, 

13,580 

6,531 

23=520 

17,035 

27=964 

26=894 

29=230 

35=344 

28=290 

41,820 

25,908 

45,887 

22,828 

47,274 

19=714 

45,887 

16,134 

41c82o 

15,534 

35,344 

14,439 

26=894 

12=326 

17=035 

7,539 

6 = 531 

FROM NORTH 270 

20=997 

6 = 531 

33,452 

17,035 

36=284 

26, *94 

34,453 

35,344 


0o895 124^715 

oOODEGREES 

OoDOO 9^990 

0,000 20oS47 

OoOOO 29,346 

0,00^ 36,124 

OoOOO 41„147 

OoOOO 46,576 

0o258 57,064 

0,570 91,896 

0,720 124,717 

0,784 141,030 

0,8o4 136,154 

0o?94 lo7,941 

0,747 53,564 

OODEgREES 

OoOOO 9,99o 

0=000 20=847 

OoOOO 31,223 

0o002 39,159 

0=202 49,563 

0=319 60,281 

0,355 64,590 

0,319 60=281 

0,202 49,563 

0=002 39,159 

0=noo 31,223 

0 ,ooo 20=847 

0=000 9,99o 

oOODEGREES 

0,747 53,564 

0=794 1oT,941 

0=8o4 136,154 

0=784 141, 030 

0,720 124,717 

0,570 91,896 

0,258 57,lo7 

0=000 46,576 

0=000 41,147 

0=000 36,124 

0=000 29,346 

0=000 20=847 

0=000 9,990 

oOODEGREES 

0=895 124,715 

0=894 201=711 

0=888 217,796 

0,864 197,368 


125 


lo 

125,683 

30o3I6 

Al,82o 

0,783 

1A9 o 58A 

11 

66,295 

25,A68 

A5,887 

0,538 

86,332 

12 

0o055 

21oOA9 

A7,27A 

0,000 

A8,5o9 

13 

OoOOO 

16,AA1 

A5,887 

0,000 

AA,253 

lA 

OoOOO 

16o13A 

Al,82o 

0,000 

A1,1A7 

15 

OoOOO 

15,53A 

35,3AA 

0,000 

36, 12A 

16 

OoOOO 

1A,A39 

26,39A 

0,noo 

29,3A6 

17 

^,000 

12,326 

17C035 

0,000 

20o8A7 

18 

OoOOO 

7,539 

6,531 

0,000 

9,990 

. angle MEASURED 

FROM NORTH 315 

oOODEGREES 


6 

113,520 

20o47^ 

6,531 

0,89A 

120,683 

7 

162,620 

30,516 

17,035 

0,886 

177, 82A 

8 

15A,557 

31,518 

26,39A 

0,859 

17A<.232 

9 

120o568 

29,1A5 

35,3AA 

0,782 

1AO,020 

lo 

73,658 

25,680 

Al,320 

0,587 

91,168 

11 

21o921 

22,231 

A5,887 

0,202 

52,827 

12 

OoOOO 

19,508 

A7,27A 

0,000 

A7, A15 

13 

OoOOO 

16,AA1 

A5,887 

0,000 

AA, 253 

lA 

OoOOO 

16,13A 

Al,82o 

0,000 

A1,1A7 

15 

OoOOO 

15,53A 

35c3AA 

0,000 

36„ 12A 

16 

OoOOO 

1A,A39 

26,89A 

0,000 

29,3A6 

17 

OoOOO 

12,326 

17,^35 

OoOOO 

2o,8A7 

18 

OoOOO 

7,539 

6,531 

0,000 

9,99o 


_ angle MEASURED 

FROM NORTH 

360 

oOODEGREES 


577 

6 

26 ,Ao7 

17,133 

6,531 

Oo^SA 

29* 

7 

85,555 

28, Ol'^ 

17,035 

0,7A6 

95, 

769 

8 

1A6,A77 

32,815 

26,39A 

0,8A9 

166, 

76o 

9 

2oOo32A 

35,305 

35,3AA 

0,88A 

227, 

2o9 

lo 

2A2,128 

36,669 

Al,82o 

0,89A 

272, 

21o 

11 

268, 5A7 

37,366 

A5,887 

0,897 

299, 

886 

12 

277,577 

37,581 

A7,27A 

0,897 

3 09, 

229 

13 

268, 5A7 

37,366 

A5c887 

0,897 

299* 

886 

lA 

2A2, 128 

36,669 

Al,82o 

0,89A 

272, 

2l0 

15 

2«0o32A 

35,305 

35,3AA 

0,88A 

227, 

2o9 

16 

1A6 ,A77 

32,815 

26,89A 

0,849 

166, 

,76o 

17 

85,555 

28, Ol^ 

17,^35 

0,7A6 

95, 

.769 

18 

26,Ao7 

17,133 

6,531 

0,48A 

29, 

,577 

sola- 

radiation 

intensities and SOLAR HEAT GAINS 

FOR 


AMRITSAR 

hour angle at sunrise degrees 

L.ti MEASURED PROM^NORTH — f 

7 It 222 IR.AIA 13.841 0,225 

I olooo 15.1“ I-'’''" 


15,271 

23,930 

28,750 


127 


15 154,192 

16 l49o661 

17 117,694 

18 41,336 

wall angle measured 

6 0 ,ono 

7 OoOon 

8 8,321 

9 ■ 36,820 

iQ 60o677 

11 76,233 

12 81,615 

13' 76,233 

14 60,677 

15 36,820 

16 8,321 

17 0,000 

18 OoOOO 

wall angle measure 

6 41,336 

7 117,694 

8 149,661 

9 154,192 

10 137,540 

11 lo3,931 

12 57,756 

13 3,879 

14 0,000 

15 0,000 

16 0,000 

17 0,000 

18 0,000 


29,760 

33,352 

28,094 

24,332 

22,402 

13,841 

8,376 

2,997 

FROM NORTH 

1 180: 

4,193 

2,997 

12,578 

13,841 

17,048 

24,332 

20,273 

33,352 

22,66, 

40,27o 

24,168 

44,617 

24,687 

46,100 

24,168 

44,617 

22,660 

40,270 

20,273 

33,352 

17,048 

24,332 

12,578 

13,841 

4,193 

2,997 

FROM NORTH 225 

8,376 

2,997 

22,402 

13,841 

28,094 

24,332 

29,760 

33,352 

28,859 

40,270 

26,319 

44,617 

22,968 

46,100 

19,528 

44,617 

16,529 

40,270 

14,233 

33c352 

13,038 

24,332 

10,559 

13,841 

4,193 

2,997 


0,843 174,849 
0,855 165,138 
0,849 125,669 
0,822 42,045 

oodegrees 

0,000 5,lo5 
0,000 18,757 
0,084 30,083 

0,346 5o,83o 
0,5o6 75,4n6 
0,588 93,640 
0,612 100,226 
0,588 93,640 
0,506 75,4o6 
0„346 50,830 
0,084 30,083 
0,000 18,757 
n,oon 5,ln5 
EGREES 

0,822 42^045 
0,849 125<,669 
0,855 165,138 
0,843 174,849 
0,8o5 159,840 
0,7o8 123, 9o2 
0,477 76,600 
0„029 45,654 
0,000 40f327 
0,000 33*786 
0,000 26*533 
0,000 17*324 
^^,000 5,ln5 


wall angle MEASURED FROM NORTH 27o , OODEGREES 

6 75,508 12,149 2,997 0,897 

7 183,667 29,779 13,841 0,896 

8 203,331 33,934 24,332 0,891 

9 18lc240 32,508 33,352 0,871 

10 133,833 28,523 40,27o 0,798 

11 70,747 23,767 44,617 0,558 


12 

13 

14 

15 

16 

17 

18 

WALL ANGLE 
6 


0,064 
0,000 
OoOOO 
0,000 
0,000 
0,000 
0,000 
measured 
65,449 


19,445 

15,179 

14,864 

14,233 

13,038 

10,559 

4,193 

FROM NORTH 
10,920 


46,100 0,000 

44,617 0,000 

40,270 n,0O0 

33,352 0,000 

24,332 0,000 

13,841 0,000 

2,997 0,000 

315 o oodegrees 
2,997 0,891 


78,459 

195,520 

222,591 

204,690 

155,596 

88,039 

46,537 

42,455 

39,145 

33,786 

26,533 

17,324 

5,lo5 

66,216 


128 


7 

142,050 

24,929 

13,841 

0,878 

152, 

300 

8 

137,893 

26,935 

24,332 

0,838 

151, 

987 

9 

1o2,12o 

25,061 

33,352 

0,724 

115, 

453 

lo 

51,729 

22,044 

40,270 

0,447 

67, 

344 

11 

OoOOO 

19,114 

44,617 

0,000 

^5, 

249 

12 

0,000 

15,276 

46,100 

0,000 

A3, 

576 

13 

OoOOO 

15,179 

44,617 

0,000 

A2, 

455 

14 

OoOOO 

14,864 

4n,27o 

OoOOn 

39, 

145 

15 

OoOOO 

14,233 

33,352 

OoOOO 

33, 

786 

16 

OoOOO 

13,038 

24,332 

0,000 

26, 

533 

17 

OoOOO 

10,559 

13,841 

0,000 

17, 

324 

18 

OoOOO 

4,193 

2,997 

0,000 

5, 

l05 

WALL ANGLE MEASURED 

from north 360o00DEGREES 



6 

10,448 

9,530 

2,997 

0,335 

12, 

394 

7 

68,273 

23,998 

13,841 

0,686 

73, 

720 

8 

132,583 

29,631 

24,332 

0,829 

148, 

268 

9 

189,999 

32,348 

33,352 

0,877 

213, 

364 

lo 

234,686 

33,781 

40,270 

0,892 

261, 

911 

11 

262,949 

34,498 

44,617 

0,896 

291, 

723 

12 

272,613 

34,717 

46,100 

0,896 

301, 

776 

13 

262,949 

34,498 

44,617 

0,896 

291, 

,723 

14 

234,686 

33,781 

A0o27o 

0,892 

261, 

,911 

15 

189,999 

32,348 

33,352 

0,877 

213, 

,364 

16 

132,583 

29,631 

24,332 

0,829 

148, 

,268 

17 

68,273 

23,998 

13,841 

0,686 

73, 

.720 

18 

10,448 

9,530 

2,997 

0,335 

12, 

,394 

SOLA- 

Radiation 

INTENSITI 

ES AND SOLAR 

HEAT GAINS 

FOR 


DELHI 


hOup angle at sunrise 

LATITUDE 28o500 JUNE 

wall angle measured from north 

6 40o^18 11o687 

7 48ol90 18o753 

8 . 3lo293 20o315 

9 9o863 20o357 


l03„51 degrees 
DATE15 

0 o oodegrees 

5,63o 0 o687 

16o425 0o532 

26o586 0,322 

35^296 0o093 


10 

11 
12 

13 

14 

15 

16 

17 

18 

wall ANGLE 


0 oOOO 
OoOOO 
OoOOO 
OoOOO 
OoOOO 
9,863 
3lo293 
48,190 
400^^18 

measured 


20o046 

19,775 

19,674 

19,775 

20o0^6 

20o357 

20o315 


41,970 

46,163 

47,592 

46,163 

41,970 

35,296 

26,586 

16,425 


OoOOO 

0,000 

0,000 

OoOOO 

0,000 

0,093 

0,322 

0,532 


18,753 

11,687 5,63o 0,687 

FROM NORTH 45o00DEGREES 


AOeO-^T 
50,600 
43,388 
40 ,433 
44e032 
46*815 
47*759 
46,815 
44*032 
40,433 
43,388 
50o 6oo 
40,047 


129 


6 

7 

8 

neOoo 

OoOOO 

6o860' 

12„146 

5,630 

16,425 

0,000 

0,000 

8,868 

20,285 

OoOOO 

14,39, 

26,586 

0,000 

29,093 

9 

Iq 

11 

Oo 000 

15,529 

35,296 

0,000 

36,o86 

OoOno 

16,147 

41,970 

OcOOO 

41,263 

OoOOO 

16,46, 

46,163 

0,000 

44,462 

12 

OoOOO 

20o062 

47,592 

0,000 

48,034 

13 

3lo93o 

22o972 

46,163 

0,290 

58,349 

14 

82o702 

26,441 

41,970 

0,633 

100,888 

15 

127„9A0 

29,863 

35,296 

0,799 

148,497 

16 

159oAlo . 

32,016 

26,586 

0,865 

179,440 

17 

163„317 

30,452 

16,425 

0,887 

178,221 

18 


18,741 

5,630 

0,895 

110,475 


wall angle measured from north SOoOPDEGREES 


6 

OoOOO 

6,86^ 

5,63o 

0,000 

8,868 

7 

OoOOO 

12,146 

16,425 

OoOOn 

20,285 

8 

OoOOO 

14,39, 

26,586 

0,000 

29,093 

9 

OoOOO 

15,529 

35,296 

0,000 

36,086 

lO 

0,000 

16,147 

41,970 

0,000 

41,263 

11 

OoOOO 

16,460 

46,163 

OoOOO 

44,462 

12 

OoOOO 

21,070 

47,592 

0,000 

48,750 

13 

66,372 

25,498 

46,163 

0,538 

86,590 

14 

125,778 

3o,339 

41,970 

0,783 

149,782 

15 

171,072 

34,442 

35,296 

0,864 

197,278 

16 

194,146 

36,160 

26,586 

0,888 

216,900 

17 

182,776 

32,963 

16,425 

0,894 

198^503 

18 

l06,878 

19,107 

5,630 

0,895 

113,268 


wall angle measured from north 135,otDEGREES 


6 

Oc.000 

6,86^ 

5 0 63o 

OoOOn 

8,868 

7 

OoOOO 

12,146 

16,425 

0,000 

20,285 

8 

OoOOO 

,14,390 

26,586 

OoOOO 

29,093 

9 

OoOOO 

15,529 

35,296 

OoOOO 

36,086 

lo 

OoOOO 

16,147 

41,970 

OoOOO 

41,263 

11 

OoOOO 

19,233 

46,163 

0,000 

46,431 

12 

18,026 

22,176 

47,592 

0,165 

52,5o3 

13 

61,934 

25,152 

46,163 

Gc511 

82*289 

14 

95,175 

27,511 

41,970 

0,687 

114*696 

15 

113,992 

28,508 

35,296 

0,764 

132, 4ol 

16 

115,154 

27,336 

26,586 

0,791 

129,338 

17 

95.167 

22,875 

16,425 

0,784 

102,555 

18 46,994 

ANGLE MEASURED 

12,279 5,63^; 

FROM NORTH 180 

0,741 

, oodegrees 

47,541 

6 

OoOOO 

6,860 

5,630 

0,000 

8 o 868 

7 

OoOOO 

12,146 

16,425 

0,000 

20,285 

8 

OoOOO 

16,650 

26,586 

0,000 

30,698 

9 

OoOOO 

19,202 

35,296 

0,000 

38,694 

10 

11 

8,820 

21,079 

41,97o 

0,079 

45,461 

21,216 

22,259 

46,163 

0,195 

52,723 


12 

25^534 

13 

21=216 

U 

8o82o 

15 

OoOOO 

16 

0.000 

17 

OoOOO 

18 

OoOOO 

WALL ANGLE MEASURED 

6 

46^994 

7 

95„167 

8 

115,154 . 

9 

113,992 

lo 

95,175 

11 

61c. 934 

12 

18o084 

13 

OoOOO 

14 

OoOOO 

15 

OoOOO 

16 

OoOOO 

17 

OoOOO 

18 

OoOOO 

wall angle measured 

6 

1^6,878 

7 

182,776 

8 

194,146 

9 

17lo072 

lo 

125,778 

11 

66,372 

12 

1 — 1 

o 

o 

O 

13 

OoOOO 

14 

OoOOO 

15 

OoOOO 

16 

OoOOO 

17 

OoOOO 

18 

OoOOO 

wall angle measured 

6 

10^ol5A 

7 

163,317 

8 

159o^l0 

9 

127o940 

lo 

82o702 

11 

31o930 

12 

OoOOO 

13 

OoOOO 

14 

OoOOO 

15 

OoOOO 

16 

OoOOO 

17 

OoOOO 


22,665 

47,592 

22=259 

46,163 

21,079 

41,970 

19,202 

35,296 

16,650 

26,586 

12,146 

16,425 

6 0 860 

5 ,630 

FROM NORTH 225, 

12,279 

5,63o 

22,875 

16,425 

27,336 

26,586 

28,508 

35,296 

27,511 

41,970 

25,152 

46 , lb3 

22,180 

47,592 

19,233 

46,163 

16,147 

41,970 

15,529 

35,296 

1^0 39, 

26,586 

12,146 

16,425 

6,860 

5c63o 

FROM NORTH 270, 

19,107 

5,630 

32,963 

16,425 

36,16^ 

26,586 

34,442 

35,296 

30o339 

41,970 

25,498 

46,163 

21,075 

47,592 

16,460 

46,163 

16,147 

41,970 

15,529 

35,296 

14,390 

26,586 

12,146 

16,425 

6,86^ 

5,63o 

FROM NORTH 315 

18,741 

5,63o 

30,^52 

1 6 0 425 

32,016 

26,586 

29,863 

35,296 

26,441 

41,970 

22,972 

46,163 

20o065 

47,592 

16,460 

46,163 

16,147 • 

41,970 

15,529 

35,296 

1L,39^ 

26,586 

12,146 

16,425 



130 

0,233 

55^834 

0,195 

52^723 

0,079 

45 j461 

0,000 

38,694 

0,000 

30,698 

0,000 

20,285 

0,000 

8,868 

oodegrees 


0,741 

47,541 

0,784 

302,555 

0,791 

129*338 

0,764 

132^401 

0,687 

114,696 

0,511 

82,289 

0,165 

52,526 

0,000 

46,431 

OoOOO 

41,263 

OoOOO 

36,086 

OoOOO 

29,093 

0,000 

20,285 

0,000 

8,868 

.oodegrees 


0,895 

113,268 

0,894 

198, 5o3 

0,888 

216,900 

0,864 

197,278 

0,783 

149,782 

0,538 

86,590 

OoOOO 

48,753 

OoOOO 

44,462 

OoOOO 

41,263 

0,000 

36,086 

0,000 

29,093 

O,O00 

20.285 

0,000 

8,868 

oOODEGREES 


0,895 

110,^75 

0,887 

178,221 

0,865 

179,440 

0,799 

148,497 

0,633 

100„888 

0,290 

58*349 

0,000 

^8,037 

0,000 

44,462 

0,000 

41,263 

0,000 

36,086 

0,000 

29,093 

0,000 

20,285 
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18 , OoOOO 

WALL ANGLE MEASURED 


6 

7 

8 
9 

10 

11 
12 
13 
1 A 


21c,9A5 
81o893 
UA„538 
^ ^0 0 0 1 7 
243 o lo6 
270o341 
279, 65o 
270o341 
233,106 


6,860 

from north 

15,591 

27,604 

32,703 

35,293 

36,697 

37,41^ 

37,629 

37o^l. 

36,697 


15 

2^0o0l7 

35,293 

16 

14A,538 

32,703 

17 

81c893 

27,604 


5,63o 

0,000 

360 

cOODEGREES 

5,63o 

0,45o 

16,425 

0,736 

26,586 

0,847 

35,296 

0,884 

Al,97o 

0,894 

46,163 

0,897 

A7,592 

0,897 

46,163 

0,897 

41,970 

0 c 894 

35,296 

0,884 

26,586 

0,847 

16,425 

0,736 


8,868 

24,944 

91,499 

164,532 

226,872 

273,245 

30lo7^7 

311,366 

301=7^7 

273,245 

226,872 

164,532 

91,499 


SOLA-. Radiation intensities and solar heat gains for 


DELHI 


18 21o945 15,591 5,630 0,^50 24,944 

LATITUDE 28o800 AUGUST DATE 1 

HOUR ANGLE AT SUNRISE lOOo^l DEGREES 
wall ANGLE MEASURED FROM NORTH 0,00DEGREES 


6 

25,260 

7,916 

3,772 

0,594 

23,296 

7 

31,462 

15,709 

14„832 

0,382 

33,708 

8 

11,048 

17,428 

25,433 

0,113 

31,682 

9 

OoOOO 

17,584 

34,542 

0,000 

37,0l0 

lo 

0,000 

17,378 

41,529 

0 ,noo 

41,824 

11 

0,000 

17,183 

45,919 

0,000 

44,802 

12 

0,000 

17,109 

47,416 

0,000 

45,813 

13 

0,000 

17,183 

45,919 

0,000 

44,8o2 

14 

0,000 

17,378 

41,529 

0,000 

41,824 

15 

OoOOO 

17,584 

34,542 

0,000 

37,oln 

16 

11,048 

17,428 

25,433 

0,113 

31,682 

17 

31,462 

15,709 

14,^32 

0,382 

33,7o8 

18 

25,260 

7,916 

3,772 

0,594 

23,296 


WALL ANGLE MEASURED FROM NORTH 45o00DEGREES 


6 

OoOOO 

4,954 

3,772 

0,000 

6,196 

‘7 

0,000 

10,878 

14,832 

OoOOO 

18,254 

8 

0,000 

13,215 

25,433 

0,000 

27,440 

9 

0,000 

14,355 

34,542 

0,000 

34,717 

lo 

0,000 

14,96^ 

41,529 

0,000 

40,107 

11 

OoOOO 

15,264 

45,919 

OoOOO 

43,440 

12 

OoOOO 

17,745 

47,416 

0,000 

46,264 

13 

15,586 

20,291 

45,919 

0, i4n 

49,189 

14, 

69,437 

23,403 

41,529 

0,556 

84,742 

15 

117,586 

26,514 

34,542 

0,769 

133,790 

16 

151,030 

28,410 

25,433 

0,854 

167,190 
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17 

'1 rs 

153=737 

26,495 

14=832 

0,884 

165, 

184 

18 

79o857 

13,201 

3,772 

0,893 

83^ 

369 

ANGLE MEASUPsED 

FROM NORTH 

90, 

=o ( degrees 


o 

7 

OoOOO 

4,954 

3,772 

0,000 

6, 

196 

0 = 000 

10=878 

14,832 

o,ono 

18, 

254 

8 

0 = 000 

13,215 

25,433- 

.0=000 

27, 

44n 

9 

0 = 000 

14,355 

34,542 

0,000 

34, 

717 

Iq 

T *1 

0 = 000 

14,960 

41,529 

0,000 

4o, 

l07 

11 

0 = 000 

15,264 

45,919 

0,000 

43, 

44o 

12 

0 = 000 

19,542 

47,416 

0,000 

47, 

54o 

13 

69o91A 

23,811 

45,919 

0,551 

86, 

049 

1 A 

132„377 

28,499 

41,549 

0,793 

154 = 

649 

15 

179,638 

32,455 

34,542 

0,869 

203 = 

656 

1 6 

2^2, 5A0 

33=981 

25,433 

0,89o 

222, 

477 

17 

185,955 

30=275 

14,832 

0,895 

198, 

533 

18 

87,675 

l^cl6. 

3,772 

0,896 

91, 

317 

angle measured 

FROM NORTH 

t 135 

oOODEGREES 



6 

0 = 000 

4,954 

3,772 

0,000 

6, 

196 

7 

0 = 000 

10=878 

14,832 

0,000 

18, 

254 

8 

0 = 000 

13,215 

25,433 

0,000 

27, 

44o 

9 

0 = 000 

14,355 

34,542 

0,000 

34, 

717 

lo 

0 = 000 

14=96, 

41,529 

0,000 

40, 

107 

11 

0 = 000 

18,629 

45,919 

0,000 

45, 

829 

12 

37,169 

21,712 

47,416 

0,326 

61, 

2o8 

13 

83,288 

24,799 

45,919 

0 = 621 

loi. 

894 

lA 

117,773 

27,220 

41,529 

0,756 

137, 

882 

15 

136, A60 

28,205 

34,542 

0,813 

155, 

425 

16 

135 , Ao6 

26,883 

25,433 

0,831 

149, 

677 

17 

ln9,2A3 

21,918 

14,832 

0,826 

116, 

364 

18 

AA,13A 

9,464 

3,772 

0,795 

44, 

466 

ANGLE MEASURED 

FROM NORTH 180 

=oodegrees 



6 

0 = 000 

4,954 

3,772 

0,000 

6, 

196 

7 

0 = 000 

12,354 

14,832 

0,000 

19, 

3o2 

8 

0 = 000 

16,250 

25,433 

OoOno 

29, 

594 

9 

13,3A7 

19,007 

34,542 

0,127 

39, 

712 

lo 

3A,179 

21,023 

41,529 

0,309 

54, 

99o 

11 

A7,873 

22,287 

45c919 

0,41o 

68, 

036 

12 

52,626 

22,721 

47,416 

0,441 

73, 

004 

13 

A7,873 

22,287 

45,919 

0,4in 

68, 

036 

lA 

34,179 

21,023 

41,529 

0,3n9 

54, 

990 

15 

13,3A7 

19,007 

34,542 

0,127 

39, 

,712 

16 

0 = 000 

16,250 

25,433 

0 = 000 

29, 

594 

17 

0 = 000 

12,354 

14,832 

0,000 

19, 

3o2 

18 

0 = 000 

4,954 

3,772 

0,000 

6 = 

196 

ANGLE measured 

FROM NORTH 225 

oOODEGREES 



6 

A4= 13A 

9 = 464 

3,772 

0,795 

44, 

466 

7 

109,2A3 

21,918 

14,832 

0,826 

116, 

364 

8 

135oA06 

26,883 

25,433 

CO 

o 

o 

149, 

,677 
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9 

136 o 460 

lo 

117,773 

11 

83,288 

12 

37,255 

13 

Or. 000 

U 

OoOOO 

15 

OoOOO 

16 

OoOOO 

17 

OoOOO 

18 

OoOOO 

wall angle measured 

6 

87,675 

7 

185,955 

8 

2n2,54o 

9 

179,638 

lO 

132,377 

11 

69,914 

12 

1 1 

vO 

o 

o 

O 

13 

OoOOO 

14 

OoOOO 

15 

OoOOO 

16 

OoOOO 

17 

OoOOO 

18 

OoOOO 

wall angle measured 

6 

79,857 

7 

153,737 

8 

151, 030 

9 

117,586 

lO 

69,437 

11 

15,586 

12 

OoOOO 

13 

OoOOO 

14 

OoOOO 

15 

0 , 000 

1 6 

OoOOO 

17 

OoOOO 

18 

OoOOO 

wall angle measured 

6 

13,887 

7 

74,156 

8 

139,516 

9 

197,657 

lo 

242,858 

11 

271o436 

12 

281o205 

13 

271,436 

14 

242,858 


28,205 

34,542 

27,220 

41,529 

24,799 

45,919 

21,717 

47,416 

18,629 

45,919 

14,96, 

41,529 

14,355 

34,542 

13,215 

25,433 

10o878 

14,832 

4,954 

3,772 

FROM NORTH 270 o 

14,160 

3,772 

30,275. 

14,832 

33,981 

25,433 

32,455 

34,542 

28,499 

41,529 

23,811 

45,9i9 

19,549 

47,416 

15,264 

45,-919 

14,960 

41,529 

14,355 

34,542 

13,215 

25,433 

10,878 

14, *32 

4,954 

3,772 

FROM NORTH 315, 

13,201 

3,772 

26,495 

14,832 

C 

1 — 1 

o 

CO 

CM 

25,433 

26,514 

34,542 

23,403 

41,529 

20o291 

45,919 

17,748 

47,416 

15,264 

45,919 

14,960 

41,529 

14,355 

34,542 

13,215 

25c433 

10o878 

14,352 

4,954 

■3,772 

FROM NORTH 360 

llo26. 

3,772 

24,724 

14,332 

3o,035 

25 , 453 

32,626 

34,542 

34,001 

41,529 

34,691 

45,919 

34,903 

47,416 

34,691 

45,919 

34,001 

41,529 


0,813 

155,425 

0,756 

137,882 

0,621 

101,894 

0,327 

61,265 

0,000 

45,829 

n,non 

40,ln7 

0,000 

34^717 

0,000 

27,440 

0,000 

18,254 

0,000 
n nnPr pp p c 

6,196 

L) w L/ 1. j A t p o 

0,896 

91,317 

0,895 

198,533 

0 - 89o 

222,477 

0,869 

203,656 

0,793 

154,649 

0,351 

88,0^9 

0,000 

47,545 

OoOOO 

43,44n 

OoOOO 

40c lo7 

0,000 

34,717 

0,000 

27,440 

0,000 

18,254 

0,000 

6,196 

OODEGREES 

0,893 

83,369 

0,884 

165,184 

0,854 

167,190 

0,769 

133,790 

0,556 

84,742 

0,140 

49,189 

0,000 

46,267 

OoOOO 

43,440 

0,000 

^Oo l07 

0,000 

34,717 

OcOOO 

27,440 

0,0^0 

18,254 

0,000 

6,196 

5 oodfgrees 

0,372 

15,837 

0,7o6 

80o^35 

0,838 

156,274 

0,881 

221,816 

0,893 

270,597 

0,896 

300« 555 

0,897 

310,660 

0,896 

300,555 

0,893 

270,597 



15 

197,657 

32,626 

34,542 0.881 

16 

139,516 

30o035 

25,333 0,838 

17 

74,156 

24,724 

14,832 0,7o6 

18 

13,887 

11,260 

3,772 0,372 

SOLA- 

RADIATION 

INTENSITIES AND SOLAF-' HEAT 


BOMBA^ 

HOUR ANGLF AT SUNRISF 95^24 DEGREES 


LATITUDE 

18,990 

MAY 

DATE 1 


wall angle MEASURED 

from north 

0, 

oodegRees 

6 

8,088 

2,763 

1,023 

0,546 

7 

30,526 

14,653 

12,546 

0., 394 

8 

20,718 

17,664 

24,160 

0,218 

9 

5,333 

18,416 

34, 141 

■0,045 

lO 

OoOOO 

18,-521 

41,793 

0,000 

11 

0,000 

18,474 

46,601 

0,000 

12 

OoOOO 

18,444 

48,240 

0,000 

13 

OoOOO 

18,474 

46,601 

OcOno 

14 

OoOOO 

18,521 

41,793 

0,000 

15 

5,333 

18,416 

34,141 

0o045 

16 

20,718 

17,664 

24,160 

0,218 

17 

30o526 

14,653 

12,546 

0,394 

18 

8,088 

2,763 

1,023 

0,546 

WALL ANGLE MEASURED 

FROM NORTH 45< 

, OODEGREES 

6 

OoOOO 

1,777 

1,023 

0,000 

7 

OoOOO 

10o099 

12,546 

0,000 

8 

OoOOO 

12,965 

24,160 

0,000 

9 

n,000 

14,245 

34,1'tI 

OoOOO 

lo 

OoOOO 

14,894 

41,793 

0,000 

11 

OoOOO 

15,213 

46c60l 

0,000 

12 

0,000 

18,735 

48,240 

0,000 

13 

38,126 

21,571 

46,601 

0 ,334 

14 

, 89,660 

24,786 

41,793 

0,656 

15 

133,080 

27,673 

34,141 

0,606 

16 

158,799 

28,820 

24,160 

0,864 

17 

146,813 

24,920 

12,546 

0,885 

18 

28.529 

4,693 

1,023 

ol892 

WALL ANGLE MEASURED 

FROM NORTH 90 

oOODEGREES 

6 

OoOOO 

1,777 

1,023 

0,000 

7 

OoOOO 

IO 0 O 99 

12,546 

0,000 

8 

0 0 000 

12,965 

24,160 

0,000 

9 

OoOOO 

14,245 

34,141 

OoOOO 

lo 

OoOOO 

14,894 

41,793 

0,000 

11 

OoOOO 

15,213 

46,6ol 

0,000 

12 

13 

OoOOO 

71,485 

19,482 

23,819 

48,240 

46,6ol 

0,000 
- 0,558 
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221<,816 

156^274 

aOo^35 

15^837 

INS FOR 


7,l0l 
31 o 345 
34,220 
37,557 
42,823 
46,2o3 
47,346 
^ 6*203 
42,123 
37,557 
34,220 
31,345 
7olOl 

1,988 
16,078 
26,359 
34, 354 
40,248 
43,888 
47,553 
61,1 44 
li^B, o7o 
151 , 10 ^ 
174,878 
156,5 96- 
29,519 

1,988 

16,078 

26,359 

34,354 

40,248 

43,888 

^8,o83 

89,894 



14 

135 0 2o6 

15 

182„871 

16 

2^3,858 

17 

177,099 

18 

32,258 

wall ANGL 

■ E MEASURED 

6 

OoOOO 

7 

OoOOO 

8 

OcOOO 

o 

OoOOO 

lo 

OoOOO 

11 

OoOOO 

12 

14„647 

13 

62,969 

14 

lnlo55n 

15 

125,339 

16 

129,500 

17 

1 ^ 3 0 1) 4 3 

18 

17,091 

wall angle measured 

6 

0.000 

7 

OoOOO 

8 

OoOOO 

9 

OoOOO 

lo 

8,408 

Ll 

17 0 566 

12 

20o760 

13 

17,566 

14 

8,408 

1 .5 

OoOOO 

16 

OoOOO 

17 

OoOOO 

18 

OoOOO 

wall angle measured 

6 

17„091 

7 

ln3o8A3 

8 

129 .500 

9 

125,539 

lo 

lnl,55o 

11 

62,969 

12 

14,712 

13 

OoOOO 

14 

OoOOO 

15 

OoOOO 

16 , 

OoOOO 

17 

OoOOO 

18 

OoOOO 


WALL ANGLE MEASURED 


28,580 

41,793 

32,533 

34, 141 

33,744 

24,160 

28,43^ 

1 2 , j 4 6 

5,148 

1,023 

FROM M0RT“ 

i 1 3 5 . 

lo777 

1 , 0 - 3 

l^o099 

12,546 

12 c 965 

24 , IcQ 

14,245 

34,. 141 

14,894 

41,753 

17,538 

4 D , o 0 1 

20,288 

48,240 

25,217 

^ , o 0 1 

25,722 

41,793 

26, 9 y 8 

34,141 

25,957 

24, 16o 

20o4?8 

12,546 

3,497 

l„Ci23 

FROM NORTH 130 

1,777 

1 ,023 

11,425 

12„:j46 

15,473 

24, 16o 

17,852 

34,141 

19,410 

41,793 

20,332 

46,601 

20,639 

48,240 

20,332 

46 „ 6n 1 

19,41^ 

41,793 

17,352 

34,141 

15,473 

24,160 

1 1 o 4 5 

12,340 

1,777 

1,023 

FROM NORTH 225 

3,497 

1.:, ft 2 3 

20,473 

12 , 0^:6 

25,957 

24, 16o 

26,938 

34^ 141 

.2 5,722 

41,793 

23,217 

46 , 60l 

20,291 

4B,240 

17,538 

46 ,6ol 

14,894 

41,7c-3 

14,245 

34,141 

12,965 

24,100 

1 0,09 9 

12,546 

1,777 

1,!)23 


FROM NORTH 270 



135 

0,793 

157,611 

0,S71 

206,687 

0 , B 9 1 

222,602 

0,896 

ls7„794 

0,697 

3 3 , 3 Q 6 

0(.DEGREFS 

0,^00 

i , 9 8 S 

0,000 

16. ,078 

0,000 

C\J ^ ^ J 

0,0 00 

34,354 

0,000 

40,243 

OoOOO 

45,535 

0„13o 

5f!, 552 

0,505 

61,593 

0,703 

119,325 

'■) , 7 8 9 

142,467 

0,8p 

142, 163 

0,83 0 

109,424 

0 ,813 

17,112 

QODEGREE.S 

OoOOO 

1,986 

0,000 

17,019 

OoOOO 

28,139 

0,000 

36,915 

0,07 3 

44,063 

0,156 

50,289 

0,185 

52,755 

0,156 

50,289 

0,073 

44,o68 

'"'oOOn 

36,915 

0,000 

28,139 

0,000 

17,019 

OoOOO 

1,988 

oodegrefs 

0,813 

17,112 

0,63o 

109,^-24 

^^,S23 

142,163 

0,789 

142,467 

0 ., 7o3 

119,325 

0,5o9 ^ 

81,593 

n„13o 

50,572 

OoOOO 

45,539 

OoOOO 

40,248 

OoOOO 

34,354 

OoOOO 

26.359 

OoOOO 

lo,o78 

0,000 

1,986 

.oodegrees 



6 

7 

32,258 

177,099 

5 = 148 
28=480 

8 

2^3,858 

33=744 

9 

lO 

182,871 

32=533 

l35 , 2o6 

28=580 

il 

71„465 

23o819 

12 

0o046 

19o487 

13 

OcOOO 

15=213 

14 

0 = 000 

14=894 

15 

0 = 000 

14=245 

16 

OoOOO 

12=955 

17 

OoOOO , 

10o099 

18 

0 = 000 

1 = 777 

wall angl 

■ E MEASURED 

FROM M 

6 

28=529 

4 = 693 

7 

146=813 

24=920 

8 

158=799 

28=820 

9 

133=080 

27=673 

lo 

89=660 

24=786 

ll 

38=126 

21=571 

12 

OoOOO 

18=739 

13 

OoOOO 

1^=213 

14 

OoOOO 

14=894 

15 

OoOOO 

14=245 

1 6 

OoOOO 

12=965 

17 

OoOOO 

10o099 

18 

OoOOO 

1 = 777 


1 = 023 

0 = 397 

33,3a6 

12 = S'+D 

0=396 

137=794 

24=160 

0 = 391 

222 = 3o2 

34,141 

0 = 371 

206=687 

41=793 

0 = 798 

157=811 

46=501 

0 = 5 D 6 

£9 = 894 

46 , Zhq 

0 = 000 

48,08 6' 

46 = 601 

0 = 000 

43=868 
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oU# O 

9.4 

10.4 

11.6 


95.0 

90.0 

75.0 

108.3 
107.9 

107.3 

24.9 

25.4 

26.0 

79.1 
77.9 

76.2 

It:. * 

10.2 

lu.2 


C oil GCi • • 



Date 


15th 

Hay 


1st 

June 


15th 

June 


1st 

July 


15th 

July 


ahmedabad city 


Protati- 

lity 


Dry bulb 


Wet bulb Wet "imlb 



■cempera- 

tempera- 

tempera- 

temper 


cure 

ture 

ture 

ture 



rails e 


ra.n;_:e 





— 

— - . . - 

99.5 

110.4 

20.8 

78.3 

7.0 

99,0 

■ 109.8 

21.3 

77 .8 

7.8 

97 , 5 

109.0 

21.9 

77.2 

3.3 

05.0 

103.4 

22,4 

76. S 

9.6 

90.0 

107.3 

22 . 9 

76.3 

10.4 

75.0 

106 . 9 

2^,6 

75.6 

11.6 

99.5 ' 

-105.9 

16. S 

79.0: 

1.7 

99. 0 

J-06.5 

17.1 

79.3 

o • 

Cj* <m ‘a; 

97.5 

105.0 

17.7 

73.1 

3.4 

95.0 

104 . 6 

18.2 

78.9 

4.1 

90,0 

104.2 

18.7 

73.3 

‘i* o 

75.0 

103.6 

13.5 

78. S 

5o9 

99 . 6 

104.2 

14.6 

30.2 

o / 

Cj » 'tc 

99.0 

103.6 

15.2 

30.0 

3.0 

97.5 

103.0 

15.9 

79.7 

3.7 

95.0 

102.5 

16.4 

79.5 

. 4.2 

90.0 

102.0 

16. S 

73.3 

4.7 

75.0 

101.4 

17.6 

73-0 

5.5 

99.5 

100.0 

5.3 

33.1 

2.1 

99.0 

93.8 

6.3 

Q "b O 

« o 

2.5 

97.5 

97.2 

7.5 

32.4 

3.0 

95.0 

96.1 

8.4 

32.0 

■'*> /! 

9Oi0 

94.9 

9.3 

31.7 

o o 

Om O 

75.0 

93,2 

10.6 

31.2 

4.3 

99.6 

92.7 

4.7 

82.1 

1.0 

99,0 

92.0 

5.5 

81.6 

1 O 

X ftO 

97.5 

91.2 

6.5 

81.1 

2.7 

95id 

90.7 

7.1 

SO. 8 

3.3 

90.0 

90.2 , 

7.8 

30.4 

3.9 

75.0 

89.4 

8.7 

79.9 

4.8 


Cent cl 



.4 


AHMEDABAD CITY 


Date 


Probabi- 

lity 


pry bulb 
tempera- 
ture 


]41®5reilt _ 

pry ]mij.b Wet Imlb 
cempera— 'ceiiipera— 
ture ture 


Wet bulb 
tempera- 
ture 


range 


ran 



1st 

August 

99.5 

99,0 

93,0 

92.3 

6. a 

7.0 

81. S 

81.3 

2,5 

2.8 


97.5 

91.4 

7.7 

80.9 

3.1 


95,0 

90.3 

8,2 

80.6 

3,3 


90.0 

90.2 

8.8 

30.3 

3.6 


75,0 

89.2 

9.6 

79.9 

3.9 

Isth 

99.5 

92.5 

5.9 

31.0 

A 

■-.j » — . 

August 

99.0 

91.8 

6.4 

80.6 

2*6 

97.5 

90.9 

7.1 

80.2 

2,9 


95.0 

90.2 

7.5 

79.8 

3.1 


90.0 

89.6 

8.0 

79.5 

3.3 


75.0 

88.6 

8.7 

79.0 

3.6 

1st 

99.5 

95.8 

5.7 

S1.7 

2.6 

SeptemberSQ.O 

94.7 

6.7 

31.2 

3.0 


97.5 

93 .4 

7.9 

80 .6 

3.3 


95.0 

92.5 

8.8 

80.1 

3.6 


90.0 

91,6 

9.6 

79.7 

o q 


75.0 

90.2 

10.9 

79.0 

, 1 o 

‘.UW lJ 

15th 

99.5 

92.1 

8.2 

80.0 

3.2 

Septembergg^Q 

91.5 

8.7 

79 .7 

3.6 


97.5 

90.3 

9.4 

79.3 

4.1 


95.0 

90.2 

9.8 

79 .0 

4.5 


90.0 

39.7 

10.3 

78.3 

4.3 


75.0 

88.9 

11.0 

78.3 

0.5 




ALLAHABAD CITY 


Date 


1st 

March 


15th 

March 


1st 
Apri 1 


15th 
Apri 1 


1st 

May 


A. 5 


Probabi- 

lity 

Elemer; 

Dry bulb Dry bulb 

'GS_ . * . 

*Wet bulb 


’Ceapera- 

terapera- 

tempera- 


ture 

ture 

ture 



1" G 




‘ - - . . . . 

— * - * ‘ 

99.5 

91.1 

21.5 

34*6 

99.0 

90.2 

c: 

j . ^ 

63 .8 

97 . 5 

89.1 

23.5 

68 .9 

95,0 

oo 

OO oO 

24.3 

/-'O o 

90.0 

37.6 

25.0 

61.5 

75.0 

36 .6 

..~'o .0 

60.7 

99.5 

98 ,3 

-17.5 

£Z’ O O 

O O s O 

99.0 

98.0 

13.9 

f- r-\ r*i 

Do *0 

97.5 

97.1 

20.5 


95.0 

96.4 

21.7 

67.2 

90.0 

95.7 

22.3 

66.7 

75.0 

94.7 

24.5 

66.1 

99.5 

103.6 

19,4 

70.2 

99.0 

102.7 

20.3 

69 . S 

97.5 

101,6 

21.3 

69.3 

95.0 

100.8 ■ 

25.0 

63.9 

90.0 

100. 0 

22.7 

68.5 

75.0 

93 . 8 

# ’ 

23,7 

57.9 

99. 5 

108.5 

24 . S 

70.9 

99.0 

107 .9 

25.0 

70 .3 

97.5 

107.1 

25.6 

69.5 

95.0 

106.4 

26.0 

68,9 

90.0 

105.8 

26.5 

68.3 

75.0 

100; , 8 

27.2 

67.4 


Uet bulD 
tei-ipere-- 
tiir e 


5.0 
5.5 
S . 2 

■ 6.7 

7.1 

7.7 

■ A 

*-a « X 

5.2 

6.1 

6.7 

7.4 
SS3 

6,0 

6.9 

8.0 

8.5 

9.6 
10.7 


9.8 

10.1 

10.4 

10.7 

11.1 


99.5 108.5 20 . S 

99. G 103.1 21.2 

97.5 107.6 22.0 

95.0 107.2 22.5 

90.0 106.7 53.2 

75.0 lOG.O 24.1 


77.0 

3.3 

76.3 

3.7 

75.4 

9.2 


9.6 

( ^ • w 

10.0 

/ - ■ * O 

10.7 


; o:a'cc' « 



D 3, 'C G 


15th 

May 


1st 

June 


15th 

June 


1st 

July 


15th 

July 


ALLAHABAD CITY 


Probabi- 


Pry bulb’ 
tempera- 
ture 


Elements 


pry bulb 
tempera- 
ture 
ran-e 


99.5 

111,5 

15.4 

99,0 ' 

110.6 

16.4 

97.5 

109.6 

17.6 

95.0 

103.7 

18. 6 

90.0 

1U7.9 

19.5 

1 o.O 

106.6 

21>0 

9a. 5 

114.9 

19.2 

99.0 

113.7 

10.7 

97.5 

112.0 

12.5 

95.0 

110.8 

13.9 

90.0 

109. 6 

15,3 

75.0 

107.7 

17,4 

99.5 

• 111.9 

12.5 

99.0 

110.9 

13.2 

97.5 

109.7 

14.1 

95.0 

108.7 

14.3 

90.0 

107.8 

15.4 

75.0 

106.3 

16.5 

99.5 

101.3 

8.1 

99.0 

100.4 

8.6 

97.5 

99.3 

9.3 

95.0 

98,4 

9.8 

90.0 

97.5 

10.4 

75.0 

96.1 

11.2 

99.5 

97.0 

r? n 

( . 1 

99.0 

96,2 

8.2 

97,5 

95,1 

8,9 

95.0 

94,3 

9.4 

90.0 

9 J . 5 

9.9 

75.0 

93.3 

10.7 


A 


VJet bulb 

Wet bulb 

tempera- 

tempera- 

tin e 

'ture 

ra.n,ae 

. - 

- ‘ 

74.9 

8.3 

74,5 

O O 

o «o 

74.0 

9,5 

73.7 

10.0 

73.3 

10.6 

rj o 

/ : : *0 

11.4 

80.9 

5.2 

79.9 

6.0 

78.6 

7.0 

77.7 

7.7 

76.7 

3,5 

75.3 

9.6 

81.2 

■ 4.4 

80.8 

4.9 

80.2 

5.6 

79,9 

S.l 

79.5 

6.6 

73.9 

7.4 

84.7 

3.8 

84.3 , 

•f O 

» O 

S3. 7 

4.6 

oo • o 

4.9 

no o 
oo m C ' 

5.2 

82.2 

5.8 

n .1 p 

♦ o 

31.4 

3-Uo 

4.6 


,■ 1 O 

* O 

Oo • 7 

5,0 

O ■ 

m 

r o 

O 

r". 

Ot.1 • O 

u » 5 




ALLAHABAD CITY 


Date 


Prob 


abi^ 


Elements 




Dry bulb 
teiiipera- 
tur e 

Dry bulb 
tempera- 
ture 
ran^e 

Wet bulb 
tempera- 
ture 

Wet bt 
temper 
ture 
ran^e 



* • ■ - - - - • - - - . ■ 


— — - *■ 

— ■' • 

1st 

99.5 

92.7 

7.2 . 

35 . 1 

q O 

August 

99.0 

92 .4 

7.6 

35.7 

o 


97.5 

91.9 

8.1 

35.3 

.4.1 


95.0 

91.6 

3.5 

34,9 

4.5 


90. U 

91.3 

8.8 

84.6 

4.9 


75.0 

90.8 

9.4 

S4.0 

6. 5 

15 th 

99,5 

91.5 

6.8 

33.7 

2.9 

August 

09.0 

91.1 

7.1 

83 a 5‘ 

3.2 


97.5 

90.7 

7.4 

S3. 3 

3.5 


95.0 

90.3 

7.7 

33.1 

3 .8 


90.0 

90.0 

7.9 

32.9 

4.0 


75.0 

89.5 

8.3 

32. 6 

4.4 

1st 

99.5 

94.2 

j: ♦ 

S4.S 

1.4 

SeptembexOG .0 

93.4 

5.2 

3u.l 

2.3 


97.5 

92.3 

5.1 

S3. 4 

«■') O 
O' •. 


95.0 

91.6 

6.7 

S3 . 0 

3.9 


90.0 

90.9 

7.4 

82.6 

4. 6 


75.0 

89.9 

8.3 

82.0 

5.5 

15th 

99.5 

92.9 

9.1 

OO A 

acj 

4,6 

September99.0 

9'2 . o 

9.5 

32.2 

5«1 


97.5 

92.0 

3,0.0 

82.0 


95.0 

91.6 

10^4 

31.8 

0.8 

■5.5 


90.0 

91.2 

10.8 

81.6 


75.0 

90.6 

,11.4 

81.3 

5.9 



AMRITSAR CITY 


Ds’ti© 


1st 

March 


15th 

March 


1st 

April 


15th 
Apri 1 


1st 

May 


laments 


Hty 

Dry buH) 
teup'S- 
r a ture 

Dry buib 
tempera- 
ture 
range 

99.5 

77.0 

IB5. 1 

99.0 

77.0 

79.1 

97.5 

77.0 

15.4 

95.0 

77.0 


90.0 

77.0 

16.7 

75.0 

77.0 

23.6 

99.5 

88.5 

16.1 

99.0 

87.5 

17.0 

97.5 

86.2 

18.1 

95.0 

85.2 

18.9 

90.0 

84.3 

19.7 

75.0 

82.9 

20.9 

99.5 

89.3 

22.5 

99.0 

88.7 

23.0 

97.5 

88.0 

23.7 

95.0 

87.5 

24.2 

90.0 

87.0 

24.7 

75.0 

86.2 

25.5 


let bulb 


ture 


99.5 

99.0 

97.5 

95.0 

90.0 

75.0 

99.5 

99.0 

97.5 

95.0 

90.0 
75.0 


194.3 

126.4 
85.6 
72.0 

65.1 

6o.6 

68.1 

67.5 

66.9 

66.4 

65.9 

65.2 

68.5 

67.6 

66.5 

65.7 

64.9 

63.7 


1 D 5.3 

17.7 

75.2 

103.3 

100.8 

19 . 1 
20.8 

73.4 

r;l 0 

99.1 

97.4 

95.0 

21.9 

23.1 

24.7 

69*8 

68^3 

66.3 

107.1 
105.8 

104.3 

103.1 
102.0 

100.4 

20.4 

21.7 

23.3 

24.4 

25.6 

27.2 

68.4 

68 . 1 

67.7 

67.4 

67.1 

66.7 


Wet bulb 
tenpe na- 
ture 
range 


35.9 

12.2 

2.1 

6.9 

9.3 

ID . 9 

6,6 

7-2 

8.0 

8.6 

9.2 

10.0 

6.0 

6.4 

6.9 

7.2 

7.6 

8.1 


9.0 

9.2 

9.4 

9.6 

9.7 
9.9 

3.4 

4.2 

5.1 

H 

0,4 

7.3 

contd. 



Date 


i;5 

15 th 
May 


15th 

June 


1st 

July 


15th 

July 


1st 

August 


AMRITSAR CITY 


Probabi- 

lity 


99.5 

99.0 

97.5 

95.0 

90.0 

75.0 

99.5 

99.0 

97.5 

95.0 

90.0 

75.0 

99.5 

99.0 

97.5 

95.0 

90.0 

75.0 

99.5 

99.0 

97.5 

95.0 

90.0 

75.0 

99.5 

99.0 

97.5 

95.0 

90.0 
75.0 


■ ■ Elements 

Dry bulb Dry bulb Wet bulb Wet bulb 
ten|)e- tenpera- tenpera- tenpera- 
raturs ture ture ture 


103.7 

102.7 

101.6 

100.7 
8 
b 



110.3: 

109.3 

108.3 

107.6 
106.8 

105.7 


114.2 

111.3 
107.8 

105.4 
103.1 

99.8 


104.5 

102.4 

99.8 

98.0 

96.2 

99.5 



97.0 

95.9 

9'^.9 

93.4 


range 


range 


18.1 

73.2 

5.0 

19.0 

72.4 


20.2 


6.2 

21.0 

70. 0 

0.7 

21.9 

70.1 

7.2 

23.1 

69.0 

7.9 

21.4 

77.5 

6.4 

21.9 

nn r \ 

( /♦U 

6.8 

22.6 

76.3 

7.3 

23.1 

75.8 

7.7 

23.6 


8.0 

24.4 

74.5 

8.6 

5.0 

82.6 

2.1 

6.9 

81.9 

3.0 

9.1 

81.1 

4.2 

10.6 

80.5 

4.9 

12.1 

79.9 


14.2 

79.2 

5,8 

3.5 

86.2 

2.1 

4.8 

85.2 

2.7 

6.3 

84.1 


7.4 

83.3 

3.8 

8.4 

82.5 

4.3 

9.9 

81.4 

5.0 

8.7 

85.6 


9.1 

85.1 

3.6 

9.7 

84.5 

4.1 

10.2 

84.0 

4.4 

10.6 

83.5 

4.8 

11.2 

82.8 

5.3 


contd, . 



Date 


15 th 

August 


1 st 

September 


15 th 

September 


A. 1 C 


AMRITSAR CITY 


Probabi- Elements 

lity Dry bulb Dry bulb Vet bulb Wet bulb 
tsnps- tsnpera- tender a- tsrpera- 

rature ture turs turs 

range range 


99.5 

94.5 

99.0 

94.1 

97.5 

93.6 

95.0 

93.2 

90.0 

92.8 

75.0 

92.2 

99.5 

95.4 

99.0 

94.6 

97.5 

93.6 

95.0 

92.9 

90.0 

92.2 

75.0 

91.1 

99.5 

96.0 

99.0 

95.3 

97.5 

94.5 

95.0 

93.9 

90.0 

93.4 

75.0 

92.6 


9.1 

86.0 

9.5 

85.6 

10.0 

85.1 

10.4 

84.8 

ID. 8 

64.4 

11,4 

83.9 

7.6 

84.2 

8.2 

83.8 

8.9 

83.3 

9.4 

82, 9 

10.0 

82.5 

10.8 

82.0 

10.1 

83.4 

11.1 

82.8 

12.2 

82.0 

13.1 

81.5 

13.9 

81.0 

15.0 

80.3 


2.5 

3.1 

3.7 

4.2 

4.7 

5.5 


3.0 
3.5 

4.1 

4. 6 

5. e 


1.4 

3. f 

4 . ? 

5.6 

6,9 



AURANGABAD CITY 


A. 11 


Date 

Probabi- . 
lity 

Dry bulb 
tempera- 
ture 

_ , . . 

Dry bulb ¥et bulb 
tempera- terapera- 

ture ture 

range 

Wet bur 
tempera' 
ture 
raii.ge 

1st 

99.5 

94.5 

O 41 

cj .'j « “re 

69.4 

13.1 

March 

99.0 

93.9 

O O 7.’ 
jUiO « O 

63,9 

13.6 


97.5 

9o . 2 

OJ ,1 

68. 2 

lx, 3 


95.0 

92.6 

25.3 

67.7 

14.9 


90.0 

92.0 

26.3 

67.1 

15.4 


75.0 

91.1 

27.7 

66.3 

16.2 

15th 

99.5 

93.0 

21.6 

74.4 

10.4 

March 

99.0 

97.6 

22.6 

73.5 

11.2 


97.6 

97. 1 ' 

23,7 

72.4 

12.2 


95.0 

96 . 8 

24. S 

71.6 

12,9 


90.0 

96.4 

25. G 

70.7 

13.7 


75.0 

95.8 

27.0 

69 . 4 

14.9 

1st 

S9,6 

101.7 

19.4 

79.8 

8.5 

April 

99.0 

97.5 

100 .9 
99.8 

20.5 

21.9 

78.8 

77.6 

10.2 

12.2 


95.0 

99.1 

22.8 

76.7 

13 .7 


90.0 

98.4 

23.8 

75.9 

15.0 


75.0 

97.4 

25.1 

74.8 

17. C 

15th 

99.5 

105.8 

10.6 

80.8 

2.0 

April 

99.0 
97^5 

95.0 

104.2 
102.4 

101.3 

13.3 

16.2 

18.2 

73.5 

75.3 

74.0 

4.7 

6.8 
8.2 


90.0 

100.2 

20,0 

72.4 

9.-3; 


75.0 

98.7 

22.5 

70.2 

11.1 

1st 

99.5 

107.4 

16.1 

0 -2 c- 

« O 

0.0 
ry ry 

May 

99.0 

97.5 

106.3 

105.0 

17 .1 

18.2 

OJL»0 

30.5 

3.1 


95.0 

90.0 

75.0 

104.1 
lOo « 1 
101.8 

19.1 
19.9 

21.1 

79.7 

73.8 
77.2 

8,9 

9,5 

10.6 


C* Oi.1 bo, • « « 



A 


Date 


Probabi* 

lity 


AURANGABAD CITY 


_ElemeiTbs 

Dry bulb Dry bulb VJet bulb 

tempera- tempera- tempera- 
ture ture tare 

raii.pe 


VJet bulb 
tempera.- 
ture 
rail, e 


15th 

99.5 

109.7 

3.8 

OO 1 

Oo • ± 

1.7 

May 

99 .0 

106.0 

6.9 

Q R O 
oO • £8 

3.3 


97.5 

102.2 

10.2 

o ■ 7 o 

LA « <_> 

5.9 


95.0 

99.8 

12.2 

00.4 

7,2 


90.0 

97.8 

It.O 

73.9 

8.3 


75.0 

95.4 

16.1 

77.0 

9.7 

1 S “t 

99.5 

103.1 

15.4 

79.5 

3.5 

June 

99.0 

102.3 

16.1 

79.0 

4.2 

97.5 

101.3 

17.0 

73,4 

5.0 


95.0 

100.5 

17.7 

77.9 

5.6 


90,0 

99.7 

18.3 

77.4 

6.2 


75.0 

98.5 

19.4 

76.7 

7 

X5th 

99.5 

99.8 

15.3 

78.7 

■'1 o 

Cj * t-J 

June 

99.0 

98.9 

IS.O 

78.2 

3*0 


P7.5 

97.8 

16.8 

77.6 



95.0 

97.0 

r7,4 

77.2 



90.0 

96.2 

3.7.9 

76.7 

5.4 


75,0 

95.0 

.18.8 

76.1 

6«4 

1st 

99,5 

91.8 

8.5 

76.5 

o 7 

O* f 

July 

99.0 
97.5 

95.0 

90.0 

75.0 

91.0 

90.0 

89.2 
88.4 

87.3 

9.3 

10.2 

10.9 

11.6 

12.6 

76.3 

75.9 

75.6 

75.4 
75.0 

3 • X 
3iS' 

4.0 
4.4 

5.0 

15th 

99.5 

89.1 

9,6 

78.0 

2.8 

July 

99.0 
97.5 

95.0 

90.0 

75.0 

88.6 

87.9 
87.4 

86.9 
8S.1 

10.1 

10.7 

11.1 

11.6 

12.3 

77.5 

76.9 

76.4 

7 0.9 
75.2 

O • O' 

o . a 

o « 

4.9 

5.7 


COUtd 



A. 13 


AURANGABAD CITY 


Date 


Probabi- 

lity 


Dry bulb 
tempera- 
ture 


Dry bulb 
tempera- 
t'Lire 
ran^e 


b'et bulb 

teiiipera-* 

’Giir 3 


Wet bulb 
tempera.- 
tur e 
rauge 


1st 99,5 

August 99.0 

97,5 

95.0 

90.0 

75.0 


15 th 99,5 

August 99,0 

97.5 

95.0 

90.0 

75.0 


8-i.2 

•1.3 

75.1 

8.4 

83.6 

4.3 

74.9 

3.0 

80.8 

5.6 

74.6 

3.8 

PO o 

6,1 

74.5 

4,0 

81.7 

6.6 

1 

^2 

80.8 

7.4 

7.:.0 

5 

88.7 

1.8 

77.7 

1.9 

37.5 

3.0 

77.1 

2.4 

36.1 

85.1 

4.5 

5.6 

76. 3 

75.7 

3.1 

O* W 

8-i.l 

6.7 

75.1 


82,6 

o o 
o # o 

7'-a ♦ 

/ 


1st 99,5 

September 99.0 
97.6 

95.0 

90.0 

75.0 


15th 99.5 

September 99.0 
97.5 

95.0 

90.0 

76.0 


86.6 

3.9 

85.7 

4.3 

84,6 

5.9 

83.8 

6.S 

83.1 

7.4 

81.9 

8.5 

86.4 

10.2 

86.1 

10.7 

So. 6 

11.3 

oO a 3 

11.8 

34.9 

12 • 3 

84,4 

13. 1 


76 .4 

0 0 

* 0 

75.9 

f-, f-'i 

0 ♦ 

75.4 

3.6 

76.0 

4.0 

7 :-.. 5 

4.3 

7u.O 

4.8 

75.5 

3.7 

75.2 

4.0 

74.7 

4.4 

7’-. 3 

4.6 

73.5 

4.9 

73.2 

5.4 





1st 

March 


15th 

March 


1st 

April 


15th 
Apri 1 


1st 

May 


BANGALORE CITY 


A. 14 


lity 


iilemsnts 


99.5 

99.0 

97.5 

95.0 

90.0 

75.0 

99.5 

99.0 
97.5- 

95.0 

90.0 

75.0 

99.5 

99.0 

97.5 

95.0 

90.0 

75.0 

99.5 

99.0 

97.5 

95.0 

90.0 

75.0 

99.5 

99.0 

97.5 

95.0 

90.0 

75.0 


Dry bulb 

Dry bulb 

rfst bulb 

bulb 

tsrcp^s- 

tempera- 

tsEopsra- 

tsD^e ra- 

rsture 

ture 

turs 

turs 


range 


range 

90.2 

15.9 

70.0 

3.5 

89.8 

16.5 

69.3 

4.0 

89.3 , 

17.3 

68.5 

4.6 

89.0 

17.9 

6?.9- 


88.6 

18.5 

6?. 3 


88.0 

19.4 

66.4 

6.1 

88.9 

16.3 

68.9 

3.7 

88.7 

16.9 

68.2 

4.2 

88.4 

17.7 

67.3 

4.8 

88.2 

18.3 

66.6 

5*3 

87.9 

18.9 

65.9 


87.6 

19.8 

64.8 

6.5 

92.1 

17.4 

72.2 


91.8 

17.7 

71.8 

6*2 
/ 0 

91.4 

18.1 

« n y- 

71.2 

n 

0.0 
n “2 


91.1 

90.7 

90.3 

93.4 

92.9 

92.3 

91.9 

91.4 
90.6 

95.5 

94.4 

93.1 

92.1 
91.1 

89.7 


l8.? 

19.2 


14.6 
15.0 
15.5 

15.9 

16.3 

16.9 

12.7 

13.4 

14.3 

14.9 

15.5 

16.4 


70.2 

69.5 

73.0 

72.7 

72.4 

72.1 
71.9 

71.5 

74.7 

74.1 

73.3 

72.8 

72.2 

71.4 


7*.^ 

8.5 

3.5 

4.0 

4.7 

5.2 

5.7 

6.4 

4.1 

4. 6 

5.2 

6.1 

6.7 


cont(3. 



A. 15 


BANGALORE CITY 


Date Probabi- Blements 

lity Dry bulb Dry bulb Wet bulb Wst bulb 
tsrope- tsnpera- tsnpera- tec^era- 

rature turs ture ture 

range range 


15th 99,5 100.0 

May 99.0 97.9 

97.5 95.3 

95.0 93.6 

90.0 91.9 

75.0 89.5 

1st 99,5 87.3 

June 99,0 8?.0 

97.5 86.7 

95.0 86.4 

90.0 86.1 

75.0 85.6 


5.0 

77.8 

0.0 

6.6 

76.9 

1.1 

8.5 

76.0 

2.4 

9.b . 

75.3 

3.4 

11.1 

74.6 

4.3 

12.9 

73.7 

5.5 

13.4 

74.4 

3.0 

13.7 

74.0 

3.3 

14.0 

73.6 

3.7 

14.3 

73.3 

4.0 

14.6 

•73.0 

4.3 

15.0 

72.4 

4.8 


15 th 

June 


1 st 

July 


15 th 

July 


99.5 

99.0 

97.5 

95.0 

90.0 

75.0 


87.9 
87.4 
86.7 
86.1 
85.6 

84.9 


11.6 

12.1 

12.8 


73.0 

72.6 

72.2 
72.9 

71.6 

71.2 


99.5 

99.0 

97.5 

95.0 

90.0 

75.0 


82.3 

81.4 

80.4 
79.6 

78.9 

77.9 


5.8 

6.7 

7.3 

7.9 

8.7 


99.5 

99.0 

97.5 

95.0 

90.0 

75.0 


83.8 8,8 

83.4 9.3 

82.8 9.9 

82.4 10.4 

81.9 10.8 
81.3 


71.3 

71.0 

70.5 
70.2 

69.9 

69.5 


71.4 
71.1 

70.8 

70.5 
70.3 

69.9 


2.5 

2.8 

3.1 
3.4 

3.7 

4.1 

2.6 

2.9 

3.1 

3.3 

3.8 

2.1 

2.4 

2.7 

3.0 

3.3 

3.7 



bangalore city 


Date 

Probabi- 

lity 


Eilsmsnta 


Dry buib" 

temp'o- 

raturs 

Dry buib 
tenpera- 
turs 
range 

Wet bulb 
tenpe ra- 
ture 

»/st buib 
tsnpe na- 
ture 
range 

1 st 

99.5 

82.7 

7.9 

72.3 

1.8 

August 

99.0 

82.1 

8.4 

72.0 

2.2 


97.5 

81.4 

9.0 

71.7 

2.6 


95.0 . 

8 o .9 

9.5 

71.4 

3.2 


90.0 

80.3 

9.9 

71.2 

3.6 


75.0 

79.5 

10.6 

70.8 

4.2 

15 th 

99.0 

82.6 

7.8 

73.8 

2.1 

August 

99.0 

82.0 


73.3 

2.4 


97.5 

81.4 

8.8 

72.6 

2.8 


95.0 

80.9 

9.3 

72.1 

5.1 


90.0 

80.4 

9.7 

71.6 

3.4 


75.0 

79.6 

10.3 

70.9 

3.9 

1 st 

99.0 

81.8 

9.4 

71.9 

2.9 

Septerabergbo 

81.5 

9.8 

71.6 

3.1 


97.5 

81.1 

10.2 

71.3 

3.3 


95.0 

80.8 

10.6 

71.0 

3.5 


90.0 

80.5 

10.9 

70.8 

3.7 


75.0 

80.1 

11,4 

70.4 

4.0 

15 th 

99.0 

85.9 

10.4 

71.7 

3.1 

September 99.0 

85.4 

10.9 

71.5 

3.3 


97.5 

84.7 

11.5 

71.2 

3.5 


95.0 

84.2 

12.0 

71.0 

3.7 


90.0 

& 3.7 

12.5 

70.8 

3.8 


75.0 

82.9 

13.2 

70.6 

4. 1 


A. 16 



A. 17 


BARODA CITY 




Probabi- 
1 • 


EleraeiTG^s^ 


Dry bulD 
tempera- 
ture 


Dry bulb 
tempera- 
ture 


Wet bulb 
tempera- 
ture 


Wet bulb 
t G iiip e j.' a — 
ture 


range 


range 


1st 

99.5 

lOO . 2 

March 

99.0 

100.1 


97.5 

96.9 


95.0 

95.0 


90.0 

93.3 


75.0 

91.2 

15 th 

95.5 

108.3 

March 

99,0 

106 . 5 


97.5 

104.6 


95.0 

103 • 1 


90.0 

101.9 


75.0 

100.2 

1st 

99.5 

102.3 

April 

99.0 

101.7 

97.5 

101.0 


95.0 

100.5 


90.0 

99.9 


75.0 

99.2 

15th 

99.5 

103.2 

April 

99.0 

107.5 

97.5 

106.7 


95.0 

106 . 1 


90.0 

105.4 


75.0 

104.4 

1st 

99.5 

110.8 

May 

99.0 

110.1 

97.5 

109.3 


95.0 

108.7 


90.0 

108.1 


75.0 

107.2 


10.4 

81.9 

0.3 

lo.S 

78.7 

2.S 

17.3 

75,4 

5,6 

19.4 

73.4 

733 

*■'> 1 O 
<--> -L 4 O 

71.6 

8.7 

23. S 

69.5 

10.4 

20.1 

75.0 

9.C 

O o 

C-j m uj 

73.9 

9.7 

24.7 

72.6 

10.6 

26.3 

71.8 

11.2 

27.3 

71.0 

11.7 

29.8 

70.0 

19.4 

OO R 

74.3 

3.3 


r-i V O 
/O • O 

9.1 

25.3 

73.3 

10.1 

26.0 

73.9 

10.3 

26.7 

73.5 

11.5 

27.7 

72,0 

12.6 

20.7 

76.9 

o. o 
G * <->■ 

21.6 

76.2 

3,6 

on n 

Cj Lj* L 

75,3 

9.1 

0 4^ C 

UjO % 

7-. 7 

9.5 

O:. iX 

74.0 

9.9 

25.0 

73.8 

10.4 

21.4 

OO I 

_i . j • JL 

80 . 5 
79.9 

7.4 

3.C 

« 1 

79.1 

Q R 
■ o % o 

IjO* 4 '-J 

78. S 

9*3 

o r c; 

I-' 

73.0 

9*8 

O ^ 

77.2 

IO46 


G 0-1 • 



A. 18 


Date 


15th 

May 


1st 

June 


15 th 
June 


1st 

July 


15th 

July 


BARODA CITY 


Pr 0 b a]j i - ■ Sleinents_ 

— a cy T__,_ ... , 


.i-cy 

Dry bulb 

Dry bulb 

1’Jet bulb 

Wet bum 


tempera.- 

tempera- 

tempera- 

‘c emp 01' a ■ 


Gill 8 

ture 

ture 

ture 


......v—- , . ... 

raiipe 


raua^e 

99.5 

110.3 

9 o 0 

t-icj m Cj 

Cj> 1 * 0 

7.2 

99,0 

109.8 

C-iCj ft O 

30.4 

7.7 

97.5 

109.2 

dlj « JL 

79 .3 

O o 

0.0 

95.0 

108.7 

"I n ~ 

•„ 1 0 ♦ ■-> 

r;r\ O 

■ i y 

o O 

0.0 

90.0 

108.2 

23.9 

73.7 

9.3 

75.0 

107.5 

20:. 5 

73.0 

JjO.O 

99,5 

106.4 

15.2 

Q O Q 

. O 

3.2 

99.0 

105.8 

15. S 

32 

3.7 

97.5 

105.0 

16.2 

oi o 

O.L • o 

. ; o 

■ . O 

95.0 

104.4 

15 . 6 

81.5 

4.8 

90.0 

103.7 

17.1 

31.3 

5,3 

75.0 

102.8 

17.7 

' 30u9 

6,0 

99.5 

101.9 

13.7 

83.3 

o 

« o 

99,0 

101.5 

14.0 

OO Cl 

o *7 
o. / 

97-6 

101.0 

14.5 

S2.5 

/■'' O 

« C.JI 

95.0 

100.6 

DO. 8 

82.2 

4.5 

90.0 

100.2 

15.1 

31.9 

5.1 

75.0 

99.5 

15.7 

CJ -L • 

5.7 

99.5 

99.0 

6.2 

Q o n 

OO . o 

3.1 

99.0 

98.0 

7.0 

o ■ rz 

O’. *> * *-> 

3 .'3 

97.5 

96.7 

8.1 

P ' o 

O « i—f 

3.9 

95.0 

95,7 

8.S 

'.32.9 

* - r • 8 

90.0 

94.7 

9.7 

33 . 6 

1.6 

75.0 

93,1 

10.9 

8: i » 2 

O . 

99.5 

99.0 

96.2 

95.4 

7,7 

3.U 

SbftS 

53.,.-- 

DO 7 

2.0 

2 . S 

97.5 

94.4 

Oi 

9 

oo » f 

O' 'i 

O « 

Ti 

95.0 

93,7 

9.9 

O < ft-- 

‘o.U 

T r~ 

90.0 

93.0 

10. s 

3- .-0 

u 

75.0 

92.0 

11.5 

31.6 

0*1 


C 0-1 • 



A. 19 


BARODA CITY 


Date 


Probabi- 
lity Dry bulb 
terapera- 
ture 


. 

i/ry 'bulb ' * Wet buT'^' 
tempera- teiapora- 
ture ture 

range 


Wet Bulb 
tempera- 
ture 
ran,„,,e 


1st 

99.5 

93.4 

S.l 

o o .c 

OO o 

o 

kJ m'U 

August 

99.0 

9C.9 

8.5 

33.3 

r-p, 

O . 4> 


97.5 

92.3 

9.0 

O ' -i p 

Ot-j m O 

O A 

W # vD 


95.0 

91.8 

9.4 

P.o 5 
« '-J 

7 C 


90.0 

91.3 

9.3 

OO "I 

O-j • JL 

; 

”.3 « 


75.0 

90.6 

10.4 

31.6 


15th 

99 . 5 

90.8 

5.3 

SI. 8 

‘-1 

0*0 

August 

09.0 

90.3 

0 « -.'.i 

31.5 

■ B . 5 


97.5 

39.7 

7.0 

oIL • o 

'*1 C' 

.3 « O 


95.0 

09.2 

7.5 

31*1 

4.0 


90.0 

88.7 

3.0 

SO-S 

4.2 


75.0 

87. 9 

8.9 

S0.5 

3;. 6 

1st 

99 i 5 

92.8 

5.9 

OO « J 

1.7 

SeptembeiQg.o 

92.0 

6.5 

0 3 O 

uu * o .. 

B.JI • w 


. 97.5 

91.1 

7.2 

Of . ry 

03.. J * ( 

2.9 


95.0 

90.4 

n o 

1 

OO o 

0/-I • t'-j 

i. 3 


90.0 

89.7 

Q /' 

• 'w • 

•o 1 o 
oX* I 

J • 3 


75.0 

06.7 

9.2 

81.0 

1.5 

15th 

99.5 

94.0 

8*6 

86.0 

0.9 

Septeinbe:iQ9,0 

S3. 4 

. Q 

8 ‘o m 2 

O 'O 

1.5 

3 K 


97.5 

9 '^.6 


3’.3 • 

3' i . 'O 

■'i 


95.0 

90.0 

75.0 

92.0 

91.4 

90.6 

10.6 

11.2 

12.1 

C'w3 . O 

qo '7 

0 1 

oX. ^ ■ 

O . 

4.0 

5.0 



ix 

bkopal city 


Dat2 Probabi- £ laments 



lity 

Dry bulb 

tcE^ie- 

raturc 

Dry bulb 
tenpe ra- 
turs 
range 

Viet bulb 
tempera- 
ture 

Wet bulb 
tsepera- 
ture 
range 

1st I’ arch 99*5 

92.4 

18.9 

63.9 

r / 

L * 0 


99.0 

91.6 

19.? 

63.2 

9.C 


97.5 

90.5 

20.8 

62.4 

9.6 


95.0 

89.6 

21.6 

61.7 

1C . 1 


90. C 

C O' 0 

C L • C 

22.5 

6I.C 

iC'.o 


75.0 

8.7.5 

23.7 


11.3 

15th 

99.5 

97.3 

21.3 

64.7 

8.3 

March 

99.0 

96.8 

22.1 

64.4 

8.9 


97.5 

96.1 

23.1 

64.0 

9.7 


95.0 

95-6 

23.9 

63.7 

10.3 


90. c 

95.1 

24.7 

63.4 

10.9 


75.0 

94.3 

25.9 

63.0 

11. / 

1st 

Apri 1 

99.5 

99.0 

97.5 

98.5 

98.0 

97.4 

22.6 

23.1 

23.8 

70.6 

69.7 

68.6 
y MM SMaf 

11.5 

12.0 

12.7 


95.0 

9G.0 

96.9 

96.4 

24.2 

24.7 

67.7 

66,9 

13 • ^ 
13.8 


75.0 

95.7 

25.5 

65.6 

14,5 


16 th 
Apri 1 


1st 

f'v ay 


99.5 104-.3 

99 ‘C 103 *7 

97.5 103.0 

95.0 102.5 

90. c 102.0 

75.0 101.3 


21.5 

22.2 


23.0 

23.6 


24.2 

25.0 


99.5 

99.0 

97.5 
9 5.0 

90. 0 

75.0 


107.1 

106.5 

105.7 

105.0 

104.4 

103.4 


18.0 

18.9 

20.0 

20.9 
21.8 
23.2 


71.6 

70.8 

69.9 



10.8 

11.2 

11.8 

12.2 

12.6 

13.2 


73.9 

73.1 

72.1 

71.3 
70.5 

69.4 


11.1 

11.8 

12.8 

13.5 

14.3 

15.4 

contd. 


20 



Date 


15 th 
M ay 


1st 

June 


15 th 
June 


1st 

July 


15 th 
July 


BHOPAL CITY 


Probabi- Eilsments 


ty 

Dry bulb 

teiips- 

raturs 

Dry bulb 
tenjyera- 
ture 

Wet bulb 
tsEps ra- 
turs 

Wet bulb 

tsEpera- 

turs 

range 

99.5 

107.9 

19.9 

75.5 

9.0 

99.0 

10^3 

20.4 

74-»8 


97.5 

106.4 

21.1 

73.9 

10.8 

95.0 

105.7 

21.6 

73.3 

11.5 

90.0 

105.0 

22.1 

72.6 

12.4 

75.0 

103.9 

22.9 

71.5 

13.6 

99.5 

107.8 

15.5 

79.1 

8.7 

99.0 

106.9 

16.0 

78.5 

9.4 

97.5 

105.8 

16.7 

77.6 

10.3 

95.0 

105.0 

17.2 

77.0 

11.0 

90.0 

104.1 

17.7 

76.3 

11.7 

75.0 

102.9 

18.5 

75.3 

. 12.7 


99.5 105.7 15.0 

99.0 104.7 15.4 

97.5 103.5 16.0 

95.0 102.6 l6.5 

90.0 101.7 16.9 

75.0 100.4 17.5 


77.4 


76.8 

76.5 

76.5 

76.0 


4.7 



7.2 

7.9 


8.9 


99.5 

99.0 

97.5 

90.0 

90.0 

75.0 


99.5 

99.0 

97.5 

95.0 

90.0 

75.0 


96.9 

95.0 
92.7 

91.1 
89.5 

87.4 


09.8 

88.7 

87.8 

86.9 
85.6 


1.8 

79.2 

1,8 

3.3 

78.7 

2.2 

5.0 

78.2 

2.7 

6.3 

77.7 

3.0 

7.5 

77.3 

3*3 

9.1 

76.8 

3.8 

4.4 

77.4 

2.0 

5.1 

77.1 

2.3 

6.1 

76.8 

2.7 

6.7 

76.5 

3.0 

7.^ 

76.3 

3*3 

8.5 

75.9 



contd 



A. 22 


BHOPAL CITY 


Date 


1st 

August 


15th 

August 


1st 


Probabi- 

lity 


99.5 

99.0 

97.5 

95.0 

90.0 

75.0 

99.5 

99.0 

97.5 

95.0 

90.0 

75.0 

99.5 
September^^^O 

97.5 

95.0 

90.0 

75.0 

15th 99.5 

Sept emb er99.0 

97.5 

95.0 

90.0 
75.0 


Dry. bulb 
tenp 9- 
rature 


lenient a 


Dry bulb 
teii|>era- 
ture 
range 


V/et bulb 
tenpera- 
ture 


V/et bulb 
tsnpera- 
turs 
range 


85.7 

3.3 

78.7 

2.5 


3.9 

78.3 

2.8 

84.2 

4.7 

77.9 

3.1 

83.6 

5.2 

77.6 

3.4 

83.0 

5.8 

77.2 

3.6 

82.1 

6.6 

76.8 

4.0 

86.4 

2.9 

77.4 

3.0 

85.6 

3.6 

77.1 

3.1 

84.7 

4.5 

76.7 

3.2 

84.0 

5.2 

76.4 

3.3 

83.3 

5.8 

76.1 

3.4 

82.3 

6.8 

75.8 

3.6 

86.5 

6.8 

79.4 

3.4 

87.8 

7.3 

79.0 

3.7 

86.9 

7.9 

78.5 

4.0 

86.3 

8.4 

78.1 

4.3 

85.6 

8.9 

77.7 

4.5 

84.6 

9.6 

77.0 

4.9 

87.0 

10.5 

78.1 

3.6 

86.7 

10.9 

77.6 

3.9 

86.4 

11.5 

77-9 

4.2 

86.2 

11.9 

76.6 

4.5 

86.0 

12.4 

76.2 

4.7 

85.6 

13.0 

75.5 

5.1 



A. 23 


BOMBAY CITY (COLABA) 


Date 


1st 

March 


15th 

March 


1st 
Apri 1 


15th 
Apri 1 


•Probabj 
!■' ty 


99.5 

99.0 

97.5 

95.0 

90.0 

75.0 

99.5 

99.0 

97.5 

95.0 

90.0 

75.0 

99.5 

99.0 
97.5' 

95.0 
' 90.0 

75.0 

99.5 

99.0 

97.5 

95.0 

90.0 

75.0 

99.5 

99.0 

97.5 

95.0 

90.0 

75.0 


87.8 

87.3 

92.6 

92.2 

91.7 

91.4 

91.0 

90.4 

97.4 

96.7 
9y.8 
95.2 

94.5 

93.5 


Dry bulb 

tefips- 

r a tors 

Dry bulb 
tenpsra- 
ture 
range 

Vi/et buib 
teirgjsra- 
turs 

¥et bulb 
tenpe na- 
ture 
range 

08 , 4 

10.3 

78.2 

6.2 

87.9 

10.7 

r; n n 
( i • ( 

6.8 

87.4 

11.2 

r> n; 

• i- 

7.5 

8?.0 

11.6 

76.6 

8.0 

86,5 

12.1 

70.0 

8.6 

85.8 

12.7 

75.3 

9.4 

c:8.9 

10.2 

79.6 

4,6 

88.6 

10.4 

79.2 

4.9 

88.2 

10.7 

r,p n 

5.4 

88.0 

10.9 

78.3 

5.7 

87.7 

il.l 

nn p. 

/ /•O 

6,0 

CO 

• 

11.4 

nn 0 
/ / ^ 

6.5 

89.3 

9.1 

79.1 

3.2 

89.0 

9.3 

78.7 


88.5 

9.5 

78.3 

3.8 

88.2 

9.7 

78*0 

4.0 


9.8 

10.1 


nn n 
f ^ ^ f 


81.2 

80.8 

80.3 
80.0 

79.6 

79.1 

67.3 

86.6 
85.6 
85. 0 

84.2 

53. 2 


contd. 



Ai 24 


BOMBAY dITY (CO LAB A) 


■Baie Pi^obabiAi . ^ Blemsnts 


lity 


15 th 99.5 

May 99,0 

97.5 

95*0 

90.0 
75*0 

1 st June 99 f 5 
99^0 
97.5 

95.0 

90.0 

75.0 

15 th 99.5 

June 99.0 

97.5 

95.0 

90.0 

75.0 

1 st 99.5 

July 99*0 

97.5 

95.0 

90.0 

75.0 

15 th 99.5 

July 99,0 

^ A.' 97.5 

95.0 

90.0 

75.0 


i)ry bulb 

tsnps- 

rature 

iiry bull 
tsipera. 
ture 
range 

91 . 9 ' 

4.5 

91*7 

5.2 

91.4 

6,1 

91.2 

6.8 

91.0 

7*5 

90.7 

8*6 

93.2 

6^9 

93.0 

7*1 

92,7 

7.3 

92.5 

7.5 

92.3 

n n 
( ♦ / 

92.0 

8.0 

92.7 

6.6 

92.2 

6.9 

91.6 

7.1 

91.2 

7.4 

90.7 

7.6 

90.0 

7.9 

87.3 

2.7 

86.8 

2.9 

86.1 

3.3 

85.6 

H 

85.1 

3.8 

84,3 

4.1 

87.7 

4.1 

87.4 

4.3 

87.1 

4.6 

86,8 

4.9 

86.5 

5 * ^ 

86.1 

5.5 


Wet* bulb) vIet bulb 
tsn^sra- tsnpera- 
ture turs 

rangs 


82.9 

0.8 

82.6 

1.5 

82.2 

2.4 

81.9 


81.7 

3.8 

81.2 

4*9 

S 3 . 5 

1.0 

83.2 

2.0 

82.9 

2*5 

82.6 

2.8 

82.3 


81.9 

3.8 

82.2 

3.2 

82.0 

3.4 

81.8 

3.0 

81,6 

3.8 

81.4 

4.0 

81.2 

4.2 

81.1 

2.0 

80.8 

2.1 

80.5 

2.3 

80.3 

2.4 

80.0 

2.5 

79.7 

2.6 

81.6 

2.3 

81.4 

2.4 

81.2 

2.7 

61.0 

2.8 

80.8 

3.0 

80.5 

3.3 



A . 25 


BOMBAY CITY* (COLABA) 


Date 

Probabi- 


Elements 



1:1 ty 

Dr,- bulb 

tsDpe- 

rature 

Drv bulb 
teiipG ra- 
ture 
range 

Wst bulb 
tsupsra- 
turs 

Wst bul 
tsupe r a 
turs 
range 

1st 

99.5 

86.4 


80.8 

1.9 

August 

99.0 

86.0 

3.9 

00.5 

2.1 


97.5 

85.5 

4.2 

60.2 

2.5 


95.0 

85.2 

4.5 

80.0 

2.7 


90.0 

84.8 

4.8 

79.8 

3.0 


75.0 

84.2 

5.2 

79.4 

3.4 

15 th 

99.5 

87.8 

1.7 

82.7 

1.0 

August 

99.0 

87.2 

2.3 

82.2 

1.6 


97.5 

86.4 

3.2 

81,6 

2.4 


95.0 

85.8 

3.9 

81.1 

3.0 


90.0 

85.1 

4.6 

80.7 

J. ( 


75.0 

84.2 

5.6 

79.9 

4,6 

1 st 

99.5 

87.9 

2.4 

82.1 

0.7 

September 99^0 

87.4 

2.9 

81.7 

1.1 


97.5 

86.8 

3.5 

81.3 

1.6 


95.0 

86.3 

3.9 

80.9 

2.0 


90.0 

85.8 

4.4 

80.5 

2.5 


75.0 

85.1 

5.1 

80.0 

3.1 

15 th 

99.5 

87.1 

3.6 

79.6 

2.0 

September 99*0 
97.5 

86.8 

86.3 

3.9 

4.3 

79.4 

79.3 

2.2 

2.5 


95.0 

86.0 

4.6 

79.1 

2.8 


90.0 

85.7 

5.0 

79.0 

3.0 


75.0 

85.1 

5.5 

78.8 

3.4 



Dats 


1st 

March 


15th 

March 


1st 
Apri 1 


15th 
Apri 1 


1st 

May 


BOMBAY CITY (SANTA CRUZ) 


Probabi- 

lity 


lilsment 5 


Dry bulb 

tenpe- 

raturs 

Dry bulb 
tempter a- 
turs 
rangs 

Wet bulb 
tsiipsre- 
ture 

Wet bulb 
tscpsra- 
ture 
rangs 

99.5 

125.7 

27.5 

74.5 

38 . 9 

99.0 

114,6 

12.8 

73.4 

23.3 

97.5 

103.7 

1.7 

no 0 

7.9 

95.0 

99.5 

7.2 

71.8 

2.0 

90 tU 

95.7 

12,3 

71.4 

3.4 

75.0 

91.7 

17.6 

71.0 

9.0 

99.5 

91.4. 

12,2 

79.3 

5.5 

99.0 

90.4 

12.9 

78.3 

6.3 

97.5 

S -3 

13.6 

77.2 

7.3 

95.0 

68.5 

14.3 

76.5 

7.9 

90.0 

87.9 

14.8 

75.8 

8.5 

75.0 

66,9 

15.5 

74.9 

9.2 

99*5 

93.4 

n.i 

80.6 

2,6 

99.0 

92.4 

11.8 

79.6 

3.5 

97.5 

91.2 

12.6 

/ 0 # 0 

4.4 

95.0 

90.4 

13.2 

77 * G 

5.1 

90.0 

89.7 

13.7 

77.1 

5.7 

75.0 

68.7 

14.4 

76.2 

6.5 

99.5 

92.4 

8.9 

80.2 

2.5 

99.0 

91.8 

9.3 

79.7 


97.5 

$ 1.1 

9.9 

79.1 

3.8 

95.0 

90.6 

3 X ).3 

78.6 

4.3 

90.0 

90.1 

10.6 

78,2 

4.7 

75.0 

6 : 9.4 

11.2 

nnf n 
f / 

5.4 

99.5 

93.1 

9.6 

61.6 

4.0 

99.0 • 

92.6 

9.8 

81.3 


97.5 

92.3 

10.1 

c 1^0 

4,6 

95.0 

92..O . 

30.3 

So. 8 

4.9 

90.0 

91.? 

10,6 

. cO.o 

5.2 

r-* / 

75.0 

91.2 

10.9 

to . 3 

5*0 , 


contd 



EOMEAY CITY (SANTA CHUZ) 


Date 



1st 

June 


15th 

June 


1st 

July 


15th 

July 


Probabi- 

lity 


99.5 

99.0 

97.5 

95.0 

90.0 
75.0 


99.5 

99.0 

97.5 

95.0 

90.0 
75.0 


99.5 

99.0 

97.5 

95.0 

90.0 
75.0 


99.5 

99.0 

97.5 

95.0 

90.0 
75.0 


99.5 

99.0 

97.5 

95.0 

90.0 
75.0 


Elsments 

Dry bulb ' Dry bulb Wet bulb Wet bulb 
terrpe- tenpera- tenpere- tcjopera- 
raturs turs turo ture . 

r ange r ange ^ 


91.2 

6,9 

91.1 

7.4 

90.8 

8.0 

90.6 

6.5 

90.4 

8.9 

90.2 

9.6 

92.2 

6.7 

92.0 

6.9 

91.6 

7.2 

91.4 

7.4 

91.1 

7.6 

90.7 

7.9 

91.4 

H 

91.0 

6,2 

90.6 

6,5 

90.3 

6,0 

89.9 

7.2 

89.4 

7.6 

87.2 

4.4 

86.8 

4.7 

86.4 

5.0 

86.0 

5.3 

85.7 


85.1 

6.0 

86.7 

3.9 

86.5 

4.2 

86.2 

4.6 

86.0 

4,9 

&5.S 


85.5 

5.8 


81.9 

2.5 

81.6 

2.9 

81.1 

3-3 

80.5 

3.6> 

80,5 

4.0 

80.1 

4.5 

£0,9 

2.6 

£0.7 

2.C 

80.5 

3.1 

60.4 

3.2 

£0.2 

3.4 

80.0 

3.7 

81,7 

2.1 

81,5 

2.4 

81.2 

2.8 

81.0 

3.1 

80.7 

3.4 

80.4 

3-9 

81.3 

2.5 

£1.1 

2.8 

80.9 

3.1 

80.7 

3.4 

£0.5 

3.7 

80.2 

4.1 

£0.? 

2.4 

80.5 

2.6 

80.3 

2.8 

80.1 

3.0 

£0.0 

3.1 

79.7 

3.4 


contd 





BOMBAY CITY (SANTA CRUZ) 

A. 28 

Date 

Probabi- 


Jiilsasnts 



lity 

Dry bulb 
tsnps- 
r aturs 

Dry h-aih 
tstpera- 
turs 
rsngs 

Wet bulb 
tenper a- 
turs 

'Wet bulb 
trips r 3- 
turs 
r sngs 

1 st 

99.5 

86.1 

3.0 

80.9 

2.8 

August 

99.0 

85.7 

3.3 

80.6 

3.0 


97.5 

85.3 

3.7 

80.3 

3.3 


95.0 

84.9 

4*0 

bO.l 

3.5 


90.0 

84.5 

4.4 

r-(9 p 

3.7 


75.0 

83.9 

4.9 

75.5 

4.0 

15 th 

y 9.5 

84.3 

3.5 

79.1 

2.3 

August 

99.0 

64.0 

3.7 

79.0 


97.5 

83.7 

4.0 

78.8 

2.8 


95.0 

83.4 

4.2 

78.? 

3.0 


90.0 

83.1 

4.4 

78.5 

3.2 


75.0 

82.7 

4.6 

78.3 

3.5 

1 st 

99.5 

85.3 


79.5 

2.5 

Sept einbi 

exj 9.0 

85.0 

3.8 

79 . 3 

2,7 

rv 0 


97.5 

84.7 

4.3 

79.1 

2.9 
^ “1 


95.0 

90.0 
75.0 

84.4 

84.2 

83.8 

4.7 

5.9 

5.6 

79.0 
78. 8 
78.6 

3.1 

3.3 

3.5 

15 th 

September 

99 . 5 

99.0 

97.5 

95.0 

90.0 
75.0 

86.3 
86.0 
85.6 

85.3 
85. 0 
84.5 

4.4 

4.9 

5.4 

5.9 

0.4 

7.1 

80.0 

79.8 

79.5 

79.3 

79.1 

78.8 

2.9 

3.2 

3.6 

4.1 

4.5 



A. 29 


DELHI CITY 


ESTII'SATION OF I4AXIMUM DRY BULB TEMPERATURE- MINIMUM DRY 
BULB TEMPERATURE RANGE, MAXII!m': ^TET BULB TEJIPEPATURE ,, 
MINIMUM WET BULB TEMPERATURE PJiNGE FOR DELHI FOR VARIOUS 
CONFIDENCE LIMITS. 


Proba- Elements 

- , - • " ■ '■ - 


Date 

bili- u 11- 

Dry bulb 

^ temperature 

Dry bulb Wet bulb 
temperature tempera- 
range ture 

Wet bulb 

temperattire 

range 


99.5 

85.4 

19,0 

63.9 

8.1 


99.0 

84,9 

19.5 

63.4 

8.3 

1st 

97.5 

84.1 

20.2 

62.8 

8.6 

March 

95.0 

83.6 

20.8 

62.4 

8.8 


90,0 

83,0 

21.4 

61.9 

9.0 


75.0 

82,2 

22.2 

61,2 

9.3 


99.5 

93.6 

15.9 

68.2 

6.2 


99.0 

92.9 

16,8 

67.8 

6.5 

15th 

97,0 

91.9 

17.9 

67.2 

6.9 

March 

95.0 

91,3 

18,8 

66.7 

7.4 


90.0 

90,5 

19,7 

66.3 

7.6 


75.0 

89.5 

21.1 

65.6 

8.1 


99.5 

94,5 

18.5 

66.6 

7,9 


99.0 

94.0 

19,0 

66.1 

8.2 

1st 

97,0 

93.2 

19.6 

65.6 

8.5 

April 

95.0 

90.0 

92,6 

92.0 

20.1 

20.6 

65.1 

64,6 

8,8 

9.1 


75.0 

91,0 

21.4 

63.9 

9.5 


99.5 

101.6 

18.1 

71.7 

8.7 


99.0 

101,0 

18.7 

71,0 

9,1 

15th 

April 

97.0 

95.0 

90.0 

75.0 

100.1 

99.4 

98.7 

97.7 

19.4 
19,9 

20.4 

21.4 

70.2 

69.5 

68.8 

67.8 

9 .6 

10 . 0 

10.4 

11.1 

1st 

May 

99.5 

99.0 

97.0 

95.0 

90.0 

75.0 

104.4 

104.0 

103.4 

103.0 
102.6 

102.0 

20.3 

20.7 

21.2 

21,6 

22.0 

22.5 

73.7 

73,2 

72.6 
72.0 
71.5 

70.7 

9.4 

9,9 

10.6 

11,1 

11,6 

12.4 


contd 



DELHI CITY 


Date Probabi- ^ements ______ 

lity Dry bulb Dry bulb Llet~^i'B'~et bulb 
tempe”’ tempera- tempera- tempera- 

rature ture ture ture 

range range 


99.5 

99.0 

15th 97.5 

May 95.0 

90.0 

75.0 

99.5 

99.0 

1st 97,5 

June 95,0 

90.0 

75.0 

99.5 

99.0 

15th 97.5 

June 95.0 

90.0 

75.0 

99.5 

99.0 

1st 97.5 

July 95.0 

90.0 

75.0 

99.5 

99.0 

97.5 

15th 95,0 

July 90.0 

75.0 


104.7 

17.7 

104.2 

18.2 

103.6 

18.9 

103.1 

19.4 

102.6 

20,0 

101.9 

20.8 

108.5 

15.6 

107,8 

16.2 

107.0 

16,9 

106.4 

17,5 

105.7 

18.0 

104.8 

18.9 

109.6 

11.4 

108,7 

12,1 

107,6 

12.9 

106,7 

13.5 

105.8 

14.2 

104.5 

15.1 

103,6 

9 .7 

102.7 

10.3 

101.5 

11,0 

100.5 

11.5 

99.6 

12.1 

98.2 

12.9 

100.2 

8.3 

99,5 

8.8 

98.5 

9,4 

97.8 

9.3 

97.0 

10,3 

95.9 

11.0 


72,0 

8.0 

71,7 

8,5 

71,2 

9,1 

70,8 

9.5 

70.5 

10,0 

69,9 

10.7 

77.3 

4.6 

76.7 

5.5 

75.8 

6.6 

75.2 

7,5 

74.6 

8.4 

73,6 

9.7 

78,2 

5.6 

77,9 

6.3 

77,4 

7,1 

77.0 

7.7 

76.6 

8.4 

76.1 

9.3 

82.2 

2.9 

81.8 

3.4 

81,4 

4.2 

81.0 

4,7 

80,7 

5,3 

80,2 

6,2 

34.6 

4,2 

34,2 

4.4 

83,6 

4,7 

83.2 

4 = 9 

82,8 

5.1 

82.1 

5,4 


(xsntd 


A 


DELHI CITY 


Date Probabi” Ele ments 

lity Dry bulb Dry bulb !iet bulb Ilet bulb 
tempera- tempe- tempe- tempera- 
ture rature rature ture 

range range 


99.5 

99.0 

1st 97.5 

August 95,0 

90.0 

75.0 

99.5 

99.0 

15th 97.5 

August 95,0 

90.0 

75.0 

99.5 

99.0 

1st 97.5 

Sept, 95.0 

90.0 

75.0 

99.5 

99.0 

97.5 

95.0 

90.0 

75.0 


97,6 

7,6 

96,8 

8,1 

95.8 

8,0 

95,1 

9,0 

94.3 

9.4 

93.2 

10.0 

98,9 

2.1 

97.6 

3.2 

96.0 

4.5 

94.8 

5.5 

93.6 

6.4 

92.0 

7,8 

. 98.1 

6,7 

97,1 

7.3 

95.8 

8.0 

94.9 

8.6 

94.0 

9.1 

92,7 

9.9 

94.4 

8.9 

94,0 

9,5 

93.4 

10,4 

93.0 

11,0 

92.5 

11,7 

91,8 

12.7 


S3, 7 

3.4 

83,4 

3.7 

83.0 

4.2 

82,7 

4.5 

82,4 

4,8 

82,0 

5.3 

86.5 

2,1 

85.9 

2.8 

85.1 

3.6 

84.5 

4,2 

84,0 

4.8 

83,3 

5.6 

83,9 

4.0 

83,5 

4.2 

82,9 

4.6 

82,4 

4.8 

82.0 

5,1 

81,4 

5.4 

81,2 

3.4 

80.8 

3.8 

80.3 

4.2 

80,0 

4.6 

79.6 

5.0 

79,0 

5.0 



A. 32 


HYDERABAD CITY 


M'ce 

Probabi- 


Elements 



li-'cy 

Dry bulb'*'" 

^ Dry' bullD* ‘ 

" Wet bulb * 

“ w¥t Dulla 



terapera- 

tempera- 

tempera- 

tempera- 



ture 

mre 

ture 

trire 


*. . ..... ... ... .. ........ 


ra;i:je 



Metxch 

9U.5 

97.0 

20.3 

69.6 

3.7 

15 th 

99.0 

96,5 

20.9 

69.1 

4.6 


97.5 

95.9 

21.7 

68.4 

5.7 


95.0 

95.5 

22.2 

67.9 

6,4 


90.0 

95,1 

oo q 

57.4 

7.1 


75.0 

9'.. 5 

OD'i i” 

,■2 .4; O 
'00*0 

3.1 

1st 

99.5 

104.5 

11.3 

i O * O 

» O 

Apri 1 

99.0 

103.0 

12.9 

1 / • 

/'u:. O 

w' « •¥> 


97.5 

101.2 

14,9 

'7 2 /- 

6.5 


96.0 

99.9 

16.3 

72.5 

7.3 


90.0 

9S.7 

17 .7 

71.5 

5.1 


75.0 

97.0 

19.6 

70.2 

9.2 

15th 

9G.5 

98.6 

20.4 

71.7 

4.3 

April 

99.0 

97.5 

93.4 

98.1 

21 a 
22.0 

■ 7 1 Q 

/ - - « o 

70.8 

5*0 

D a c5 

/I 


95.0 

97.9 

22.6 

70.5 



90.0 

97.8 

23.2 

70.2 

7 #0 

ri r7 


75.0 

97.6 

24.0 

69.7 

7.7 

15th 

May 

99.5 
99.0 

97.5 

100.8 

100.1 

99 .4 

12.1 

12.8 

13.7 

75.6 

75.2 

74.0 

3.7 

4 .0 

r* 

O 

o 


95.0 

98. 8 

14.3 

74.5 

• O 


90,0 

93.3 

14.9 

74.2 

£ J' 6 J. 

c 


75,0 

97.5 

15,8 

73.7 

O a O 

1st 

June 

99.5 

99.0 

97.5 

95.0 

90.0 

75.0 

104.0 

103.0 
101.8 
100.9 

100.0 
98.7 

15.2 
16.6 
16.0 

16.3 
16.7 

1 n 

Ji-l e 

76.7 

76.3 

75.3 
75.*-: 
75.1 
71.6 

4.1 

4.6 

5.2 

6.6 
'5,0 

6 .7 





HYDERABAD CITY 


A. 33 


Date Preljaloi- 
lity 

Dry Dulb 
tempera- 
ture 


15th 

99.5 

97.9 

June 

99.0 

97.1 


97.5 

96.0 


95.0 

95.2 


90.0 

Sl.l 


75.0 

93.2 

1st 

99.5 

89.5 

July 

99.0 

80.3 


97 . 5 

on o 
oO • o 


Sb.O 

35.7 


Ou.O 

on. 8 


75.0 

83 .6 


Elements 


Dry bull 

7Jet bulb 

'bet bulb 

tempera- 

tempera- 

'G 6 i' 3- 

ture 

ture 

CHIT 0 

ran^e 




13.0 

75.0 

'3 

i. J « O 

13.5 

7-. -.7 

7 

o ® t 

13.1 

j ■' .. : • Oz 

*J;# O 

13.5 

HA. 

J . - « U T 

4.7 

13.9 

!-• -I .-■% 

0,2 

11.6 

73 .7 

5.9 

2 .5 

7m. 3 

1.5 

o o 
o « o 

71.0 

1.9 

•-1 • o 

73.6 

■"' A 

> * JZ 

S.3 

73.4 

■,-j • <L' 

7 .a 

*•7 3- O 

r-, -I 

ij • J, 

CO 

72.9 

3 • b 


15th 

99.5 

QQ 9 

July 

. 99.0 

OS *5 


97 . 5 

87.7 


95.0 

37.0 


90.0 

86.4 


75.0 

S5.5 

1st 

99 « 5 

31.6 

August 

■ 99.0 

83.9 


97.5 

Q 0 1 
OO • ± 


05.0 

3 :;. 5 


90.0 

31.9 

'! 

75,0 

31.0 

15th 

99.5 

88.3 

August 

99.0 

87.4 

97.5 

86.2 


96.0 

85.4 


90.0 

83: . 5 


75.0 

uJ#'^ 


6.5 

75.5 

3.2 

7.2 

75.2 

3.4 

8.0 

70.9 

CT 

0 • 0 

8.6 

74 .6 

3-7 

9.3 

71.3 

3.3 

10.2 

73.9 

::.0 

5.6 

77.6 

2.S 

5.9 

77.1 

2*9 

6.4 

76.5 

3.3 

0 

0 0 0 

76.0- 

O'- 

0 c 0 

7.1 

75.S 

0 # u 

7.6 

/ 0 . V: 

m L~s 



n 

5.4 

75.3 


/ 3 *1 

O' c _L 

76.0 

0.7 

7.0 

i 0 m 

' /*' 

J • -C 

7.7 

V' 0 * 3 

> 0 

0*0 

Q to 
c-» 0 

7 0 » 0 

3*4 

9.2 

. 7;:. 6 

5.1 


C 0-1 cii * • « 



A. 34 


HYDERABAD CITY 


Date Probabi- Elements 


lity 

Dry bulb" 

'i)ry bulb ' 

IJet bulb 

WCu bill: 


tempera- 

tempera- 

tempera. •- 

tempera- 


ture 

ture 

. ture 

■’Giire 



ranpe 


r 

1 st 99,5 

89.2 

7.2 

77.0 

140 

September 99,0 

88. 5 

7.8 

i L; • U 

: 1 '^1 

14 « O 

97.5 

87.6 

8.6 

76.2 

O C 

m 

95.0 

87.0 

9.2 

75.9 

3.2 

90.0 

36.3 

9.3 

75.6 

IP P 

U • 03 

75,0 

85.4 

10.6 

75.2 

* t,j 

15 th 99.5 

38.9 

5.4 

7G.9 

3 « 0 

September 09,0 

38.1 

6.1 

76.5 

3.7 

. 97.5 

87.0 

7.0 

76.1 

4.0 

96.0 

o6.3 

7.7 

75.7 

Cj 

90.0 

o 1 : r. 
oO • O 

8.4 

75,4 


75.0 

J. 

O 4 -jC 

■ 9.5 

74.9 

4.7 



A. 35 


Date 


1st 

March 


15 th 
March 


1st 
Apri 1 


15 th 
Apri 1 


1st 

May 


JAIPUR CITY 


ProbaM" Elements 

lity Dry bulb Dry buuT Wet bulb Wet bulb 



tempe- 

teirpsra- 

tenpera- 

tenps na- 


rature 

ture 

■ ture 

ture 



range 


range 

99.5 

90.1 

19.2 

64.3 

7.4 

99.0 

89.3 

19,8 

63.7 

8,1 

9?. 5 
95.0 

88,2 

87.4 

20.7 

21.4 

62.9 

62.3 

8.9 

9.5 

90.0 

86.5 

22.1 

61.6 

10.2 

?5.o 

85.3 

23.1 

60.7 

11.1 

99.5 

97.5 

18.7 

64.7 

8.6 

99.0 

96.7 

19.8 

64. 2 

Q* J 

97.5 

95.7 

21.1 

63.6 

9.0 

95.0 

95.0 

22.1 

63.2 

10 . 1 

90.0 

94.2 

23.0 

62.7 

10,5 

75.0 

93.2 

24.4 

62.1 

11. 1 

99.5 

99.0 

97.5 

95.0 

90.0 
75.0 

96.3 

95.6, 

94.7 

94.0 

93.2 

92.2 

17.0 

17.7 

18.7 
19.4 
20.1 
21.1 

64.3 

63.8 

§3;2 

62.8 

62.3 
61.7 

8.9 
9.4 

9.9 

ID. 3 
ID. 7 

11.3 

99.5 

99.0 

97.5 

95.0 

90.0 
75.0 

104^ 

103.3 

102.0 

101.0 

99.9 

98.3 

11.5 

12,9 

14.7 

16.0 

17.4 

19.5 

66.2 

65.8 
65.3 

64.9 
44.5 

63.9 

■7.1 

7-7 

8.5 

9.1 

9. ' 

ID.o 

99.5 

99.0 

97.5 

95.0 

90.0 
75.0 

107.0 

106.6 

106.0 

105.6 

105.1 

104.4 

21.6 

22.2 

23.0 
2^.5 

24.2 

25.1 

68.9 
68.6 
68.2 

67.9 
67.6 
67.1 

9.4 

9.9 

ID. 5 
11.0 
11.5 
12.3 


contd. . 



JAIPUR CITY 


Dsijs Probstoi— ^ ■Slsinsri'ts 

lity Dry bulb Dry bulb ¥et bulb Wet bulb 
tenps- ts:apsra- tsinpe ra- teapera- 
ture tura turs 

range range 


1 5 th 

99.5 

105.6 

May 

99.0 

105.2 


97.5 

104.8 


95.0 

104.5 


90.0 

104.2 


75.0 

103.7 

1st 

99.5 

106.8 

June 

99.0 

106.3 


97.5 

10 5. 7 


95.0 

105.2 


90.0 

104.8 


75.0 

104.0 

15 th 

99.5 

107.3 

June 

99.0 

106.6 


97.5 

105.7 


95.0 

105.0 


90.0 

104.3 


75.0 

103.1 

1 St 

99.5 

101.8 


99.0 

100.9 

July 

97.5 

99.9 


95.0 

99.1 


90.0 

98.3 


75.0 

97.1 

15th 

99.5 

96.1 

July 

99.0 

95.4 


97.5 

94.4 


95.0 

93.6 


90.0 

. 92.9 


75.0 

91.7 


17.9 

70.9 

11. b 

18.5 

70.4 

11.7 

19.4 

69.8 

12.1 

20.1 

69.3 

12.5 

20.8 

68.8 

12.8 

21.8 

68,0 

13.3 

15.6 

79.2 

8.0 

16.2 

78.5 

8.6 

17.0 

77.6 

9.3 

17.6 

76.8 

9.9 

18.3 

76.1 

10.5 

19.2 

75.0 

11.3 

14.7 

80.2 

7.3 

15.1 

79.7 

7.9 

15.7 

79.2 

8.5 

16.2 

78.8 

94 

16.7 

78.3 

9.6 

17.4 

77.7 

10.4 

9.9 

86.6 

2.2 

10.6 

85.7 

2.8 

11.6 

84.6 

3.6 

12.3 

83.8 

4.2 

13.1 

82.9 

4.8 

14.1 

81.7 

5.7 

7.3 

80.9 

2.5 

rt Q 
{ *0 

80.5 

2.7 

8.5. 

80.0 

2.9 

9.0 

79.6 

3.1 

9.5 

79.2 

3.2 

10.2 

78.7 

3.5 


Qantd. . 



JAIPUR CITY 


Dat? 


Probabi. 

lity 


Slsments 


1 st 99 *^ 

August 99.0 

97.5 

95.0 

90.0 

75-0 

15th 99*5 

August 99 ‘O' 

97.9 

95.0 

90.0 

75.0 

1st 99.5 

September 99 ‘0 

97-5 

95.0 

90.0 
7^.0 


Dry bulb 

terope- 

rature 

Dry bulb 
tsnpera- 
turs 
range 

let bulb 
tsEpera- 
turs 

let bulb 
tsnpe ra- 
ture 
range 

96.6 0 

7.5 

81.5 

2.6 . 

95.8 

8.3 

81.1 

2.8 

94.9 

9.3 

80.? 

3.1 

94.2 

10.0 

80.4 

3.3 

93.5 

10.8 

80.0 

3.5 

92.4 

11.9 

79.5 

3.9 

94.1 

3.0 

80.2 

2.2 

93.1 

3.8 

80.0 

2.3 

91*7 

4,8 

79*6 

2.5 

90. -7 

5*5 

79.3 

2.7 

89.7 

6,3 

79*1 

2.9 

88.2 

7.4 

78.7 

3.1 


92.4 

91.7 

90.7 
89.9 
89.2 
88.1 


4-.3 

4.9 

6.3 

6.9 

7.8 


82.8 

82.4 

61.8 

81.4 

ai.o 

80.4 


1.7 

2.2 

2.7 

3.0 

4.2 


15th 99.5 93.5 

SepteiiibcT 99*0 9^*^ 

97‘5 91‘9 

95iO 91.2 

90.0 90.6 

75.0 89.6 


6,8 

7.9 

9.1 

10.1 
11.1 
12.5 


79.5 3.2 

79.0- 3.4 

78.4 3.6 

78.0 3.8 

77.5 4,0 

76.9 4.3 



A. 38 


1st 

March 


15th 

March 


1st 
Apri 1 


15th 

April 


1st 

May 


Prohaloi- 

lity 


99.5 

99.0 

97.5 

95.0 

90.0 

75.0 


99.5 

99.0 
97 .-5 

95.0 

90.0 

75.0 


99.5 

99.0 

97.5 

95.0 

90.0 

75.0 


99.5 

99.0 

97.5 
95,0- 

90.0 

75.0 


99.5 

99.0 

97.6 

95.0 

90.0 

75.0 


JODHPUR CITY 


- ■ ■ 

Dry bulb Dry bulb ¥et bulb 

tempera- tempera- tempera- 
ture ture ture 

ran^e 


94.6 

n o o 

i'-t O ♦ i- ■ 

00*5 

93.8 

23.7 

63.0 

92.8 

24 0 4 

62.3 

92.0 

25.0 

61.7 

91.2 

25.6 

61.2 

89.9 

26.4 

60.3 

lOu.-i 

19.7 

63.2 

99.4 

20.6 

67.6 

98,1 

21.8 

oS .7 

97.1 

22.8 

66 .1 

96.1 

23.7 

65, 5 

94.6 

25.1 

5'i . 5 

99.5 

21.0 

67.6 

98.9 

21.4 

67.0 

98.2 

97.6 

22,0 

no ^ 

65.3 

65,0 

96.9 

22.9 

63.2 

96.0 

23.6 

/? *! O 

U--:* O 

105,9 

■ 19.5 

70.7 

105.2 

20.2 

70.2 

104.3 

21.2 

69.5 

103.7 

21.3 

69.0 

103.0 

102.0 

22.5 

23.5 

63.6 
67 .8 

110.5 
110.1 

109.5 
109.0 

108.6 
107.9 

oo Q 

iC/ iUJ • 

r-. p rz 

wO • ^ 

2'±.2 

24.3 

25.4 
26.3 

7w» . 3 

73.0 

72.2 

71.7 

71.2 

70m'-: 


Met bulb 
tempera- 
ture 
r£in';e 


11.3 
11.6 
in.i 
12.5 
12.8 
13. u 


9.3 

9.9 

10.7 

11.3 

11.9 

12.9 


10.6 

10.9 

11.3 

11.6 

12.0 

12.5 


11.1 
11.6 
12.3 
12.8 
la . 3 
ll.O 


12.6 
12.9 
13 . 2 
l3 . o 
13.7 
13.1 


G uL.. . . 



A. 39 


15th 

May 


^st 

June 


15th 

June 


1st 

July 


15th 

July 


JODHPUR CITY 


Probabi' 

lity 


Dry bulb 
tempera- 
ture 


Elements 


Dry bulb 
tempera- 
ture 
range 


Wet bulb 
tempera- 
tur e 


99.5 

108,9 

99.0 ■ 

108.2 

97.5 

107.4 

95.0 

106.7 

90.0 

106.0 

75,0 

105.0 

99.5 

108.7 

99.0 

108.2 

97.5 

107.4 

95.0 

106,9 

90.0 

106.4 

75.0 

105.7 

99.5 

106.8 

99.0 

106.3 

97.5 

105,8 

95.0 

105.4 

90.0 

105.0 

75.0 

104.4 

99.5 

104.0 

99.0 

103.4 

97.5 

102.7 

95.0 

102.2 

90.0 

101.6 

75.0 

100.9 

99,5 

101.1 

99.0 

100.1 

97.5 

98.9 

95.0 

97.9 

90.0 

96.9 

75.0 

95.5 


18.8 

75.4 

19.1 

7-J:.8 

19.5 

74. C 

19.8 

73 . 3 

20.2 

72.7 

20.6 

71.3 

17.6 

31.5 

18.0 

80.7 

18.5 

79.8 

18.9 

79.1 

19.3 

78.4 

19.8 

77.3 

15.3 

30.2 

15.7 

79.8 

16.2 

79.3 

16.5 

79.0 

16.9 

78.6 

17.5 

73.0 

13.1 

83.6 

13.5 

83.1 

14.0 

82.5 

l-i.3 

82.1 

14.6 

31.6 

15,1 

81.0 

6.9 

83 . 1 

7.7 

81.5 

8.7 

81.0 

9.4 

30.6 

10.1 

30.2 

11.2 

79.5 


Wet bulb 
tempera- 
ture 
range 


10.7 

11.2 

11.8 
12.2 
12.7 

1 Q /!. 


3.0 

4.2 

5.7 

6.7 

7.7 

9.2 


4.7 

6*2 

6.8 
7,5 
8.4 


l.S 

2.3 
3.0 

3.4 
3.8 

4.5 


2.9 
3.0 
3.3 

3.5 

3.6 

3.9 


Contd. • . 



JODHPUR CITY 


A . 40 


DAte 


Probabi- 

lity 


Dry bulb 
tempera- 
ture 


, Elements 


Dry bulb 
tempera- 
ture 
raiir'e 


IJet bulb 
tempera- 
ture 


vJet bulb 
terapera- 
ture 
ranpe 


1st 

99.5 

97.3 

3.0 

31.0 

August 

09.0 

96.6 

8,4 

30.7 


97.5 

95.7 

9,1 

80 . Ci 


95.0 

. 95.1 

9.6 

80.0 


90.0 

94.4 

10.1 

79.7 


75.0 

93 .3 

10.9 

79.2 

15th 

99.5 

96.5 

7.3 

80.3 

August 

99.0 

95.6 

7 .S 

80.4 

97.5 

94.4 

8.7 

80.0 


95.0 

93.6 

9.2 

79.7. 


90.0 

92.7 

9.8 

79.4 


75,0 

91.4 

10.6 

73.9 

1st 

99.5 

98.2 

3.5 

80.2 

September 

99.0 

96.7 

4.6 

79.8 


97.5 

9-.': . 9 

6.1 

79.3 


95.0 

93.6 

7.1 

73.9 


90.0 

92.4 

8.0 

78.5 


75,0 

90.7 

9.4 

78.0 

15th 

September 

99.5 
99.0 

97.5 

96.9 

96.2 

95,2 

9.7 

10.4 

11.4 

78.8 

78.4 

77.9 


95.0 

94.5 

12.2 

77.5 


90.0 

93.3 

13.0 

77,1 


75.0 

92.7 

14.1 

76 .5 


I o 03 U) Oi ■ O H O' 03 CO CO CO 03 C3 tD O 03 ® 03 

3 ro ro 'O CO CO 03 03 CO CO CO H 03 03 03 CO CO CO CO CO CO CO ’ a 



LUCKNOW CITY 


A. 41 


Dq.’cg 


Pi'’o]Dabi- 

lity 


Dry bulb 
tempGra- 
ture 


Elemeribs 

Dry bulb 


tempera- 
ture 
ro-iipe 


VJet bulb 
tempera- 
ture 


we'c imj.b 
tempera- 
ture 
ra.nr,e 


1st March 


15th March 


1st April 


15th April 


1st May 


99.5 

84.0 

19.7 

63. 0 

5.0 

99.0 

83.2 

20.7 

67.0 

6.0 

97.6 

82.3 

21.3 

65.9 

7.2 

95.0 

81.7 

22.5 

65.1 

3.0 

90.0 

31.1 

23.3 

54 . 3 

3.8 

75.0 

30.2 

O o 

« O 

S3. 2 

9.9 

99.5 

113.5 

4.9 

104.1 

5.4 

99.0 

107.0 

12.1 

92.2 

6.7 

97.5 

100.6 

19.3 

00.4 

7.9 

96.0 

93.2 

22.0 

75.9 

8.4 

90.0 

95.9 

Cj JL « O 

71.7 

8.8 

75.0 

93.6 

27.2 

67.4 

9.3 

99.5 

98.5 

19.7 

70.4 

4.7 

99.0 

97.5 

20.6 

59.7 

5,4 

97.5 

96.4 

21,7 

60 .9 

6.4 

95.0 

95.6 

oo cz 

Cji-j • 

68.3 

7-0 

90.0 

94.7 

23.2 

67.7 

7.7 

75.0 

93.5 

24.4 

66.9 

3.7 

99.5 

106.2 

22.9 

72.5 

3.6 

99.0 

105,4 

23.7 

71.9 

9 « 0 

97.5 

104.4 

24.6 

71.2 

S # 6 

95.0 

103.7 

25.4 

70.6 

10 #0 

90.0 

102.9 

26.2 

70.0 

10 « 5 

75.0 

101.7 

27.3 

69.1 

11*1 


99.5 

99.0 

97.5 

95.0 

90.0 

75.0 


108.3 

107.3 
106.0 

105.1 

104.3 

103.1 


16.5 

18,4 


20.6 

22.2 

23.7 

25. 8 


76.1 

75.4 
74. 5 
73.8 
73.2 

72.4 


7. 

S. 

9. 

10 . 

10 . 

11 . 


Cou'tcl 


O') 03 LO 01 05 CO 



LUCKNOW CITY 


A 


Date 


15th May 


1st June 


15th June 


1st July 


15th July 


Probati- 


Elements 

- '■ 

lity 

Dry bulb 
tempera- 
ture 

Dry bulb 
tempera- 
ture 
raii:-e 

b-et bulb 
tempera- 
ture 

VJet bulb 
tempera- 
ture 
i-an^e 

............. 



, 



99.5 

108.4 

14.5 

79.9 

0*1 

99.0 

107 .4 

15.9 

73.8 

3.9 

97.5 

106.1 

17.7 

11.0 

9,7 

95,0 

106.1 

13.9 

76.6 ■ 

lu.4 

90.0 

104.2 

20.1 

75.7 

11.0 

75.0 

102.9 

21.9 

74,4 

11.9 

99,5 

113.5 

Id . 3 

85.1 

4. 5 

99.0 

112.1 

14.5 

83.7 

5.3 

97.5 

110.3 

16.0 

oc 1 

Oii «: X 

S.3 

95.0 

109.0 

17.2 

80.9 

7.0 

90.0 

107.7 

18,3 

79.6 

7.7 

75.0 

105.8 

19.9 

77.9 

8.7 

99.5 

114.9 

5.5 

34.1 

2.3 

99.0 

112.7 

7.4 

33,2 

3'» 1 

97.5 

110.1 

9.6 

82.1 

4*1 

95.0 

108.3 

11 . 

81.3 

4*8 

90.0 

106,5 

12.7 

30.5 

5*5 

75.0 

104.1 

14.8 

79.5 

6«4 


99.5 99.2 

93. 0 93.5 

97.5 97.6 

95.0 96.9 

90.0 BStij 

75.0 95.2 


8.3 

84.5 

9.3 

84.1 

10.1 

83.7 

10.7 

83.3 

11.2 

0^.0 

12.1 

82.4 


3.6 

а. l 

4.7 
5.1 
5.6 

б. 3 


99.5 100.3 

93.0 98.6 

97.5 96.5 

95.0 95.3 

90.0 93.9 

75.0 92.1 


3.1 
4,4 
6.0 

7.2 

8.2 

9.8 


87.6 

36.7 

85.7 
35.0 


q ' o 

0*_C • i-4 

O O 


3.7 

4.2 
■::.8 

5.3 

5.7 

6.3 


Coii'tf?- 



LUCKNOW CITY 


A. 43 


Date Probabi 
lity 


El eiQoii'Gs 


Dry bulb Dry bulb 
tempera- tempera- 
ture ture 

ranye 


Wet bulb 
tempera- 
ture 


Wet l3ulb 
tempera- 
ture 
ranye 


1st 

August 

99,5 

93.0 

4.3 

83.0 

3.1 



99.0 

92.2 

5.1 

82.7 

3,5 



97,5 

91.2 

6.0 

3'::.4 

■i o 



95.0 

90.6 

6.6 

32.1 

o 

i-J 



90.0 

39.9 

7.3 

81.9 

* 5 



75.0 

39.0 

8.1 

81.6 

4.9 

I5th 

August 

99.5 

95.4 

6.2 

85.9 

1.9 



99.0 

94 . 6 

7.1 

Q o 

O r-j 

r4 » i 



97.5 

93 . S 

8.1 

n 1 ry 

3.5 



95.0 

92.9 

8.8 

' 0 3, r'l 

O' r: f . 4 

4.1 



90.0 

92.3 

9.5 

83.8 

4.6 



75.0 

91.5 

10.3 

O > Q 
*w’ ^ J • O 

5.3 

1st 

Septembei99 « 5 

91.7 

4.5 

81.8 

2.5 



99.0 

90.9 

4.S 

81.5 

2.7 



97.5 

OQ O 
# LJ 

5.4 

oi n 

3.0 



95.0 

39 « 1 

5.7 

30,9 

"A C 



9U.O 

OO 'I 

-6.1 

80.7 

3.5 



75.0 

87.3 

6.6 

80.3 

3.9 

15th 

September^® • S 

93.5 

8.1 

33.8 

1.8 



99.0 

92. S 

8.9 

S3 . 1 

t j « 'vD 



97.5 

91.9 

9.8 

82.4 

3.6 



95.0 

91.4 

10.4 

31.9 

4.2 



90.0 

90.8 

11.0 

31.4 

4.7 



75.0 

90.2 

ll.S 

30.8 

5.5 



MADRAS CITY 


A. 44 






. , 

. . .. _ ^ , . 

D3< CG 

ProlDatil- 


Elements 




11 ty 

l5r3?' bulb 

Dry bulb 

Wet bull:. 

Wet bulb 



tempera- 

tempera- 

tempera,- 

temper a- 



car e 

car 0 

tare 

tUr e 




ranbe 


raiioe 

1st 

99.5 

91.1 

11.0 

73.3 

2,4 

March 

99.0 

90.7 

11.6 

77 .9 

n o , 

- j m O 


97.5 

90.3 

12.3 

77.3 

'0 o 

0^0 


95.0 

89.9 

12.3 

7S.9 

3.7 


9G .0 

09.5 

13.1 

7S.5 

4.1 


76.0 

33.9 

11.3 

75.3 

4.8 

15th 

99.5 

93.1 

13.1 

77.6 

3,2 

March 

99.0 

97.7 

13 .4 

77.3 

3.6 


97.5 

93.2 

13.9 

77.0 

4.0 


96,0 

91.8 

« 3 

76. S 

; t c 

*-■: m c? 


90.0 

91.5 

1^,6 

76,5 

4.7 


75.0 

91.0 

15,1 

76,2 

5.1 

1st 

99.5 

91.2 

12.. 4 

70.6 

■n o 
^ • C> 

April 

99. 0 

93.9 

12.7 

79.3 

C ■.'7 


97.5 

93.5 

13. C 

73.0 

o c 

i-4 * O'- 


95,0 

93 .2 

13.3 

78.8 

3.1 


90,0 

32. S 

13.6 

78.6 

3.4 


75.0 

92,5 

14.1 

rycy ry 

3.8 

15th 

99.5 

97 .7 

10,5 

32.2 

2.6 

April 

99.0 

97.3 

11.1 

81.9 

2.9 


97.5 

9t) .8 

11.9 

01. 5 

0; O 

o • *_■ 


95,0 

36.4 

T C' 

• O 

ca.3 

i,i * O 


90.0 

96.0 

J-O . 1 

Cl.O 

3 . 7 


75.0 

35.5 

13.9 

00.6 

4.0 

1st 

99.5 

CO o 
bo m O 

12.7 

C .1 

O « '.C 

3.7 

May 

09.0 

90.1 

12.9 

33.1 

4.0 


97.5 

97.8 

3 . '• 

3b • t) 

■‘i . ‘1 


95.0 

97.3 

■I *1 

O '■'5 D 

O -» • O 

4.7 


90.0 

36.3 

13.7 

02.0 

5,0 


75.0 

96.1 

l.:.l 

31.5 

5, 5 


Co-.rtcl. , . 



MADRAS CITY 


A. 45 





.. .... ... 

«... * . 

.... .. ... .. ^ .. 

Date 

Probabi- 


Elements 




litj^ 

Dry bulb 

Dry bulb 

Wet bulb 

Uet bulb 



tempera- 

tempera- 

tempera- 

tempera- 



tur e 

ture 

ture 

ture 




... ... . ... ... .. . 

ran-e 


ran^^e 

15th 

99.5 

101.0 

10.3 

bl .8 

3.7 

May 

99.0 

100.2 

10.7 

01.6 

4.1 


97.5 

99.1 

11.2 

31.3 

4,5 


95.0 

98.2 

'11.6 

31.2 

4.8 


90.0 

97.4 

12.0 

31.0 

5.1 


75.0 

96.2 

12.6 

00.7 

5* 5 

1st 

99.5 

102.1 

14.3 

83.5 

S#4 

June 

99.0 

101.7 

14.6 

33.2 

6.7 


97.5 

101,2 

^ 15.0 

32.3 

7.0 


95.0 

100.9 

15.2 

82 . 6 

7.2 


90.0 

lUU.S 

15.5 

oro 

Ol3 « O 

7.5 


75.0 

100. c 

15.9 

U J .0 

7.0 

15th 

99.5 

102.1 

. 11.3 

82.4 

4.1 

June 

99.0 

1C1.3 

12.3 

82.1 

4.6 


97.5 

100.4 

12. S 

81.3 

5.1 


95.0 

99.8 

13.2 

81.6 

5.4 


90.0 

99.2 

13.5 

SI. 4 

5.3 


75.0 

98.3 

14.0 

81.1 

6.3 

1st 

99,5 

95.2 

6.3 

80.5 

3.4 

July 

99.0 

94.5 

7.0 

SO. 2 

3 « 6 


97.5 

93.7 

7.3 

79.7 

o o 
o 


95.0 

93.0 

O 

v_> • 

79.3 

3.9 


90.0 

92.4 

9,0 

73.0 

■ , 3.1 


75.0 

91.4 

10.0 

73.4 

o 

15th 

99.5 

95.2 

10 . L» 

. o 

4.1 

July 

99.0 

94.9 

10.4 

O', 

. o 

4.5 


97.5 

94.4 

10 .9 

r; ft rj 

OcD » / 

5,0 


95.0 

94.0 

11.3 

o 

Ov i # :J 

5.4 


90.0 

n :■ 4: 

113/ 

O “1 

0_L « O 

5.7 


75.0 

93.1 

1 O TJ 

S- Ct ♦ O 

31.2 

6 .3 


Goii i>Ci • * « 



A. 46 


MADRAS CITY 


Date 


Probabi 
11 ty 


_Elements_ 


Dry Imlb 

Dry bulb 

PJet bulb 

Met 

tempera- 

terapera- 

tenperc.- 

tern 

ture 

ture 

ture 

tur 


ranpe 


ran 


1st 

99*5 

95.3 

10.0 

32.5 

August 

99*0 

9“j; . 6 

10.5 

31.3 


97.5 

93,7 

11.1 

01.0 


95.0 

93.1 

11. -6 

80.4 


S(^ .0 

92.6 

12. C 

79.3 


76.0 

91.8 

12. S 

79.0 

15 th 

99.5 

95.8 

9.1 

81.0 

August 

99. 0 

95,0 

9.8 

SO. 3 


97.5 • 

91.1 

10.6 

o;-\ 

O'-' # 


95.0 

93.5 

11.2 

30.3 


90.0 

92.3 

11.8 

30.1 


75.0 

91.9 

12.6 

79.8 

1st 

99.6 

94.6 

10 .Q 

3 .1 • 0 

Septem- 

99.0 

O.. ' o 

10. G 

oi p 
u-L * o 

ber 

97.5 

03.6 

11.2 

81* 6 


9p.0 

93 , 1 

11.7 

O’] ,7* 

O — O 


90.0 

93.7 

'b' 'D 
„L3 j » O 

uX *3: 


75.0 

9...0 

13.0 

0 1 'p 

O J- • 

15th 

99.5 

92.5 

7 . 6 

O’- 

Ou.' * ‘w/ 

Septem- 

99.0 

92.0 

3.1 

82.4 

ber 

97,5 

91 »u 

8.7 

32.0 


95.0 

SO. 3 

9.3 

O': o 
O— * o 


90,0 

90.3 

9,6 

31.5 


75.0 

89.5 

10.3 

31.2 


bulb 

pera- 

e 

be 


Cn Oi i; ir- CO DO Oi tn h- Oj Cn Cn h • iv- Co Di v> f> u - i> Oj 

00 H M l"- CD DO 0^ CO CO CO CO DO CO Oi O <] CO CO <} H CO 



MANGALORE CITY 


Date 


1st 

March 


15th 

March 


1st 

April 


15th 

April 


1st 

May 


Drobabi- 


T* 4 ., rr li^leiaentfl 

lity Dry buOi Dry bulb WSt" taS 


term'll' +1*' 

raSr tsn^g ra- teqpe ra- 
re ture turs ture tu:^ 

.£^i® range 


99.5 91.4 

99.0 91.0 

97.5 90.4 

95.0 90.0 

90.0 89.6 

75.0 88.9 


9.0 

9.6 

10.2 

10.7 

11.3 

12.1 


77.4 


77.2 

76.9 

76.7 


n 

( 

n 

f 



2.6 

2.9 

3.4 

3.7 

4.0 

4.6 


99.5 

99.0 

97.5 

95.0 

90.0 

75.0 


91.9 

91.5 

90.9 

90.5 
90.0 
89.4 


8.3 

9.2 

9.8 

10.5 

11.5 


78.1 

77.9 

77.7 

77.5 

77.4 

77.1 


2.9 

3.2 

3.5 

3.8 

4.0 

4.4 


99.5 

99.0 

97.5 

95.0 

90.0 

75.0 

99.5 

99.0 

97.5 

95.0 

90.0 

75.0 

99.5 

99.0 

97.5 

95.0 

90.0 
75.0 


92.6 

92.3 
91.9 

91.6 

91.3 
90.8 


8.9 

9.4 

9.8 

10.3 

10.9 


79.5 

79.3 

79.0 

78.8 

78.6 

78.3 


2.9 

3.1 

3.2 

3.4 

3.8 


91.2 

91.0 
90.7 
90.6 

90.4 

90.1 

94.0 

93.5 

92.9 

92.5 

92.0 

91.3 


7.2 

80.2 

1.9 

7.6 

80.0 

2.1 

8.2 

79.7 

2.3 

8.7 

73>5 

2.5 

9.2 

79.3 

2.8 

9.9 

78.9 

3.1 

7.3 

80.9 

2.1 

^ p 
/ *0 

80.7 

2.4 


80.5 

2.8 

8.7 

80.3 

3.0 

9.2 

80.1 

3.3 

9.8 

79.9 

3.7 


contd. . 



MANGALORE CITY 


A 


Date Probabi.- Slsments 

lity Dry bulb Dry bulb Wet bulb rfet bulb 
tenpe- teaps ra- ten^ ra- tss^je ra- 

rature ture turs ture 





range 


range 

15th 

99.5 

92.5 

6.2 

8a.. 2 

3.0 

May 

99.0 

92.0 

6.7 

81.0 

3.3 


97.5 

91.4 

7.4 

80.8 



95.0 

91.0 

8,0 

80.7 

3.8 


90*0 

90.5 

8.5 

80.5 

4.0 


75.0 

89.9 

9.3 

80.3 

4.4 

1st 

99.5 

89.0 

8.3 

81.7 

2.2 

June 

99.0 

88.5 

6.7 

81.1 

2.5 


97.5 

87.7 

7.1 

80.4 

2.8 


95.0 

87.2 

7.4 

79.9 

3.0 


90.0 

86.6 

n n 
(m ( 

79.3 

3.3 


75.0 

85.8 

8.2 

76.5 

3.6 

15th 

99.5 

88.0 

5.6 

78.9 

3.0 

June 

99.0 

87.3 

6.0 

78.7 

3.2 


97.5 

86.5 

6.6 

78.5 

3.3 


95.0 

85.9 

7.0 

78.3 

3.5 


90.0 

85.3 

7.4 

76.1 

3.^ 


75.0 

84.5 

8.0 

77.8 

3.8 

1st 

99.5 

85.9 

2.2 

79.9 

2.6 

July 

99.0 

85.0 

3.0 

79.5 

3.0 


97.5 

84.0 

4.0 

79.0 

3.5 


95.0 

83.3 

4.6 

78.7 

3.8 


90.0 

82.6 

5.3 

78,4 

4.1 


75.0 

81.6 

6.2 

78.0 

4.6 

15th 

99.5 

85.7 

3.4 

78.9 

2.1 

July 

99.0 

85.3 

3.9 

76,7 

2.4 


97.5 

84.7 

4.5 

78.4 

2.7 


95.0 

84.3 

5.0 

78.2 

3.0 


90.0 

83.8 

5.4 

?8.0 



75.0 

83.2 

6,0 

77.8 

3.6 


Contd. 



MANGALORE CITY 


A. 49 


Dats 

Probabi- 

lity 


islsments 


Dry bulb 

tSII^6~ 

rature 

Dry bulb 
tenp ra- 
ture 
rangs 

ist bulb 
tenpsra- 
turs 

¥st bulb 
t super a- 
turs 
rangs 

1st 

99.5 

83.5 

2.9 

nn n 
{ f ^ { 

1.5 

August 

99.0 

83.0 

3.3 

77.5 

1.8 


.97.5 

82.3 

3.8 

77.2 

2.2 


95.0 

81.9 

4.1 

77.0 

2.6 


90.0 

81.4 

4.5 

76.8 

2.9 


75.0 

8o.4 

5.0 

76.5 

3.3 

15th 

99.5 

83.5 

3.0 

78.3 

2.6 

August 

99.0 

83.0 

3.3 

7&.1 

2.8 


97.5 

82.4 

3.8 

77.8 

3.1 


95.0 

82.0 

4.2 

77,6 

3.2 


90.0 

81.5 

•4.5 

77.3 

3.4 


75.0 

80.8 

5.1 

77.0 

3.7 

1st 

99.5 

85.6 

4.7 

78.6 

2.2 

Septem- 

99.0 

85.2 

54 

78.4 

2.4 

ber 

97.5 

84.7 

5.6 

78.1 

2.6 


95.0 

84.3 

6,0 

77.9 

2.8 


90.0 

83.9 

6.4 

77.7 

3.0 


75.0 

83.3 

7.0 

77.4 

3.3 

15th 

99.5 

85. 1 

4.2 

78.5 

2.8 

Septem- 

■ 99.0 

84,6 

4.7 

78.3 

3.1 

ber 

97.5 ■ 

84.0 

5.4 

78.0 

3.6 


95.0 

83.6 

5.9 

77.8 

4.0 


90.0 

83.1 

6.4 

77.6 

4.3 


75.0 

82.4 

7.2 

77.3 

4.9 



NAGPUR CITY 


Bats' Probabi- Elemsnts 

litj^ Dry bulb Dry bulb ?st bulb Wet" bulb 
tenpas- tt:r!:|>sra- tsn^':rs- tsKpera- 




rature 

ture 

range 

tire 

turs 

range 

1st 

99.5 

97.1 

23.1 

6c .7 

7.0 

March 

99.0 

96.5 

23.7 

68.1 

7.4 


97.5 

95.7 

24.5 

67.3 

8,0 


95.0 

95.1 

25.1 

66.0 

8.4 


90.0 

94.4 

25.8 

66.0 

8.9 


75.0 

93.5 

26.7 

65.0 

9.5 

16 th 

99.5 

102.7 

10.1 

71.7 

5.8 

March 

99.0 

101.7 

20.4 

70.7 

6.8 


97.5 

100.6 

21.9 


8.0 


95.0 

99;8 

22.9 

68.6 

8.9 


90.0 

99.1 

23.9 

67.8 

9.7 


75.0 

98.0 

25.3 

66,6 

10.8 

1st 

99.5 

104.5 

21.2 


5.0 

April 

99.0 

103.6 

21.7 

68.5 

6.1 


97.5 

102.5 

22.4 

68.0 

7.4 


95.0 

101.8 

22.9 

67.6 

8.3 


90.0 

101.0 

23.4 

67.1 

9-3 


75.0 

99.9 

24.2 

86.6 

10.6 

16 th 

99.5 

104.6 

14.4 

75.9 

6.8 

Apri 1 

99.0 

103.? 

15.8 

76.5 

7.6 


97.5 

102.6 

17.5 

72.8 

8.6 


95.0 

101.8 

18.7 

71.6 

9.2 


90.0 

101.1 

19.8 

70.4 



75.0 

100.1 

21.4 

68.8 

10.8 

1st May 

99.5 

110.5 

i£,4 

no ^ 

6.3 


99.0 

109.7 

19.0 

72.2 

x*3 


97.5 

108.6 

19.6 

71.7 

8.6 


95.0 

107.6 

20.4 

71.2 

9.5 


90.0 

106.9 

21.0 

70.8 

10.5 


75.0 

105.7 

21.8 

70.1 

11.9 


contd, . 



A. 51 


NAGFUP CITY 


Dats Probabi- aisiasnts 



lity 

Dry. bufi) 

tenps- 

raturc 

Dry bulb 
tenpera- 
turs 
range 

»i(£t bulb 
na- 
ture 

Wet bulb 
tcB^era- 
ture 
rang- 

16th 

99.5 

111.9 

13.7 

£5.5 

4.0 

May 

99.0 

110.4 

14. 9 

63.9 

4.9 


97.5 

106.6 

16,4 

6 1, 8 

6.0 


95.0 

107.3 

17.5 

Bo V 4 

6.6 


90.0 

106.0 

16.6 

78.9 

7.6 


75.0 

104.1 

20.1 

76.8 

6.7 

1st 

99.5 

109.7 

16.. C 

75.9 

?*? 

June 

99.0 

109.3 

16.5 

75.^^ 

5.8 


97.5 

106.6 

19.0 

74.7 

0.6 


95.0 

106.5 

19.4 

74.2 

7.6 


90.0 

lOS.l 

19.9 

73.6 

6^3 


75.0 

107.6 

20.5 

72.9 

9.4 

16 th 

99.5 

108.5 

13.6 

77.4 

2.3 

June 

99.0 

107.2 

14.4 

77.1 

3.1 


97.5 

105.7 

15.3 

76.7 

3*? 


95.0 

104.6 

16.0 

76.4 

4,0 


90.0 

103.5 

16.7 

76.2 



75.0 

,102.1 

17.6 

75.8 

6.0 

1st 

99.5 

92.7 

r? n 
f • ( 

84.2 

3.1 

July 

99.0 

92.1 

6.3 

83.0 

3.5 


97.5 

91.4 

9.1 

81,6 

3.9 


95.0 

90.8 

9.7 

80. 5 

4.1 


90.0 

90.3 

10.3 

79.4 

4.4 


75.0 

89.5 

11.2 

77.8 

4.9 

16th 

99.5 

101.2 


81.1 

2.1 

July 

99.0 

97.5 

0.6 

Bo * 0 

2.5 

9715 

93.6 

2.3 

76.8 

2.8 


95.0 

91.2 

4.0 

76. c 

3.0 


90.0 

89.1 

5o' 

77.4 

3.2 


75.0 

66,6 

7^4 

?6.6 

3.^ 


contd 



A. 52 


NAGPUR CITY 


Dats 

Probabi 

lity 


bilcments 


Dry buib 

tsnpe- 

rature 

Drv bulb wet bulb 
tanptra- tsr^e ra- 
turc ture 

range 

Wet bulb 
tsepera- 
turc 
range 

1 st 

99.5 

f 9.0 

1.2 

rjC; ^ 

1.9 

August 

99 . C 

ee.c 

2.1 

78.2 

2.1 


97.5 

c / 0 
CO*C: 

3.2 

7 7 •A 

2.3 


95 .C 

85.9 

4.1 

77.5 

2.5 


9 C.C 

85.1 

4.9 

nn 0 

{ f m C, 

2.6 


75.0 

63.8 

6.1 

r? C n 
( ( 

2.9 

15 th 

99.5 

89.9 

2.9 

81.9 

1.2 

August 

99 . C 

88.9 

3.8 

81.2 

1.7 


97.5 

87.7 

4.8 

80.4 

2.4 


95.0 

86.9 

5.5 

79.8 

2.9 


nr. 

86.1 

6.3 

79.3 

3.3 


75.0 

65. c 

7.3 

78.5 

4 .G 

1 st 

99.5 

92.9 

2.7 

83.4 

2.2 

September 

99.0 

91.6 

4.1 

82.1 

2.5 


97.5 

90.2 

5.7 

80.6 

2.9 


95.0 


6.8 

79.7 

3.1 


90 .0 

88 ..3 

7.8 

78.8 

3.3 


75.0 

07.2 

9.1 

77.6 

3.6 

15 th 

99.5 

90.8 

3.9 

79.7 

2.3 

September 

' 99.0 

89.8 

4.7 

79.2 

2.0 


97.5 

r / 

oc . 0 

5.6 

78.5 

2.9 


95.0 

p.n Q 

0.3 

78.0 

3.2 


90.0 

86.8 

7.0 

77.6 

3.5 


75.0 

85.5 

8 .C 

76.9 

3.9 



tiruchirapalli city 


A . 53 


Date 

Probabi- 


Bilements 



■ lity 

Dry bulb 
tempe- 
rature 

Dry bulb 
tenpe r a- 
ture 
_ range 

Wet bulb 
tenpera- 
turs 

^et bulb 
tsnpera- 
turs 

range 

1 st 

99.5 

95.9 

14.3 

79.6 

3.1 

March 

99.0 

95.5 

15.2 

78.8 

3.6 


9?.5 

95.0 

16.2 

77.9 

4.2 


95.0 

94.6 

17.0 


4.7 


90.0 

94.3 

TO r-i 

X/ • r 

76.7 

5.1 


75.0 

93.0 

18.7 

75.9 

5.7 

15 th 

99.5 

94.9 

17.0 

78.3 

5.7 

March 

99.0 

94.8 

17.6 

77.6 

5.9 


97.5 

94.6 

18.3 

77.2 

6.2 


95.0 

94.4 

18.9 

76.8 

6.4 


90.0 

94.2 

19.4 

76.3 

6.7 


75.0 

94.0 

20.3 

75.5 

7.0 

1 st 

99.5 

99.2 

15.5 

78.8 

0.9 

April 

99.0 

98.8 

-16.1 

78.5 

1.7 


97.5 

98.4 

16.9 

78,2 

2.7 


95.0 

98.1 

17.5 

78.0 

3.4 


90.0 

97.8 

18.1 

77.8 

4.0 


75.0 

97.4 

18.8 

77.5 

4.9 

15 th 

99.5 

102.1 

15.3 

81.0 

3.9 

April 

99.0 

101.5 

15.? 

80.8 

4.5 


97.5 

100.8 

16.2 

80.4 

5.2 


95.0 

100.2 

16.6 

bO .2 



90.0 

99.7 

17.0 

60.0 

6.2 


75.0 

98.9 

17.5 

79.6 

7.0 

1 st 

99.5 

102.9 

14.3 

80.4 

2.0 

May 

99.0 

102.1 

1^.0 

80.1 

2.8 


97.5 

101.2 

15.7 

79.7 

3.8 


95.0 

100.5 

16.3 

79.4 

4.5 


90.0 

99.9 

16.0 

79.2 

5*1 


75.0 

99.1 

17.5 

78.8 

6.1 

contd. 



A. 54 


TIRUCHIRAPALLI CITY 


Date 

Probabi-. 


iilemsnts 



lity 

Dry bulb 

Dry bulb 

Wet bulb 

Wet bulb 



tsnpe- 

teisgs ra- 

ten^e r a- 

tec^xera- 



raturs 

ture 

ture 

turs 




range 


range 

15th 

99.5 

105.2 

8.1 

83.6 

1.9 

May 

99.0 

103.6 

9*3 

83.0 

2.7 


97,5 

101.7 

10.8 

82.3 

D n 

i* / 


95.0 

100.3 

11.8 

81.8 

4.4 


90.0 

99.0 

12.9 

81.3 

5.1 


75.0 

97.0 

14.4 

80.5 

6.1 

1st 

99.5 

100.1 

14.5 

79.4 

4.3 

June 

99.0 

99.7 

15.0 

79.1 

4.6 


97.5 

99.3 

15.5 

78.8 

5.0 


95.0 

99.0 

15.9 

78.5 

5.3 


90.0 

98.7 

16.3 

78.3 

^7 


75.0 

98.2 

16.9 

77.9 

6.1 

15th 

99.5 

101.2 

9.7 

79.0 

4.0 

June 

99.0 

100.4 

10.4 

78.6 

4.2 


97.5 

99-3 

11.4 

78.1 

4.5 


95.0 

• 90.0 

12.0 

77.8 

. 4.7 


90.0 

97.8 

12.7 

77.4 

5.0 


75.0 

9o.7 

13.7 

76.9 

5.3 

1st 

99.5 

95.1 

11.3 

78.6 

4.5 

July 

99.0 

94.7 

11.6 

78.1 

4.6 


97.5 

94.4 

12.0 

77.6 

4.8 


95.0 

94.1 

12.3 

77.2 

4.9 


90.0 

93.8 

12.6 

76.8 

5.1 


75.0 

93.4 

13.0 

76.2 

5.3 

15th 

99.5 

9?*3 

10.6 

78.9 

4.3 

July 

99.0 

96.8 

11.1 

78.5 

4.5 


97.5 

96.2 

11.9 

78.0 

4.8 


95.0 

95.7 

12.4 

77.6 

4.9 


90.0 

95.2 

12.9 

77.2 

5.1 


75.0 

94.5 

13.8 

76.6 

5.4 


contd, . 



A. 55 


TIRUCHIRAPALLI CITY 


Date 

Probabi' 

lity 


Elements 


Dry bulb 

teri5>e- 

rature 

Dry bulb 
ten^ na- 
ture 
range 

Wet bulb 
tsn|js na- 
ture 

Well bulb 
tsnpe na- 
ture 
range 

1st 

99.5 

99.1 

10.8 

77.8 

2.7 

Au«uit 

99 iO 

9B.4 

11.4 

77.3 

3*1 


97.5 

97.4 

12.2 


3.7 


95.0 


12,8 

76.3 

4*0 


90.0 

96* a 

13.3 

75.9 

4*4 



95.3 

14.1 


4^9 

15th 

99.5 

95*0 

11,6 

78.1 

0 n 

August 

99.0 

94.8 

11.9 

77.8 

4^0 


97.5 

94.4 

12.3 

77.4 



95.0 

94.2 

12.7 

77.1 

4.8 


90,0 

93.9 

13.0 

76.8 

5*2 


75.0 

S.5 

13.5 

76.3 

5.7 

1 st 

99.5 

97.5 

14.1 

78.7 

1.9 

Septem- 

99.0 

97.0 

14.5 

78. 2 

2.3 

ber 

97.5 

96.4 

15.0 

77.6 

2.8 


95.0 

96.0 

15.3 

77.2 

3.2 


90.0 

95.6 

15.6 

76.8 

3.5 


75.0 

95.0 

16.1 

76.3 

3.9 

15th 

99.5 

96.2 

10.6 

79.3 

3.4 

Septem- 

99.0 

95.5 

11.2 

78.8 

3.7 

ber 

97.5 

94.8 

11.9 

78.2 

4.1 


95.0 

94.2 

12.4 

r f *0 

4.4 


90.0 

93.7 

12.9 

77.4 

4.7 


75.0 

93.0 

13.6 

76.9 

5.0 



A. 56 


TRIVENDRUM CITY 





. . . . . 

.... . ... - .. . .. 

• - - • 

Dat e 

Probabl- 


Elements 




lity 

Dry bulb 

Dry bulb 

yet bull) 

let bulb 



teiiipera- 

tempera- 

tempera- 

tempera- 



ture 

ture 

ture 

ture 



.. . ............ 

raiipe 


ranpe 

1st 

99*5 

91.8 

7,7 

79.5 

1.6 

March 

• 99.0 

91.2 

o y. 
o » o 

79 .1 

2.1 


97.5 

90.5 

9.0 

73,7 

2.8 


95.0 

90.0 

9.4 

78.0 

3.2 


90*0 

39.5 

Cj 0. : 

o » w 

0*6 


75.0 

50.9 

10 . 6 

77.5 

4*2 

15th 

99.5 

93.7 

3.7 

79 .7 

0.6 

March 

99.0 

93.1 

7.8 

79.2 

1* 5 


97.5 

93.4 

9.2 

73.5 

...6 


95,0 

91.8 

3.0.2 

70.0 

o • e: 


90.0 

91.3 

11.1 

77.5 

4.1 


75.0 

90.7 

12.4 

77.0 

5.1 

1st 

99.5 

91.6 

7.9 

So . 1 

G.l 

April 

99.0 

91.2 

8.5 

32.4 

0.5 

97.5 

90.7 

9.3 

31.5 

1.3 


95,0 

90.5 

9.7 

80.9 

1.7 


90.0 

90.2 

10.2 

80.4 

,, . 2 


75.0 

89.8 

10.7 

79. S 

2.8 

15th 

99.5 

90.7 

6.4 

82,2 

1.7 

Ap ri 1 

99.0 

90.4 

7,0 

81,8 

2.3 


97.5 

90.0 

7.8 

0 1 o 
oX. o 

3.0 


95.0 

39.3 

8 ® 3 

81.0 

3.5 


90.0 

89.5 

q q 

30.6 

4.0 


75.0 

89.1 

9.7 

30 . 1 

4,8 

1st 

GO C 

9.::. 6 

5.1 

00.3 

1.1 

May 

99.0 

93,5 

S,0 

00,6 

1.6 

97.5 

92.3 

7.0 

30.1 

2,1 


95.0 

91.4 

7.3 

73.3 

O K 

i~i 9 \J 


90.0 

.So « 0 

8.5 

79. G 

3.S 


75.0 

89*4 

9.5 

73.2 

3.4 


Contd» . » 



A. 57 


trivendp.um city 


Z)0- O o 


15 th 
May 


1st 

June 


15th 

June 


1st 

July 


15 th 
July 


Probabi- 

lity 


99.5 

99.0 

97.5 

95.0 

90.0 

75.0 


. 5 


99 

99.0 

97.5 

95.0 

90.0 

75.0 

99.5 

99.0 

97.5 

95.0 

90.0 

75.0 

cc ^ 

99*0 

97.5 

95.0 

90.0 

75.0 

99.5 

99.0 

97.5 

95.0 

90.0 

75.0 


Dry bulb 
teinjoera- 
ture 


91.^ 

90, 




RO f: 

33.8 

38.1 

37.0 

92.1 
90. S 

89.7 

38. 8 

56.9 


90.0 

85.8 

87. 6 

86.7 

86.0 

34.9 


QO . * 
uJO • . 

37.6 

36.7 

86.1 

5 
8 


OiZ 

oO 


06 5 
35.5 
35.1 

O 1 

« *0 
t \ 

* v> 

QO o 

OO • o 


pry bulb 
temiDera- 
tur a 
raiir;e 


4.7 
5.^i 
6.2 

5.8 
7.4 
8.2 


5.0 

5.9 


7.6 


Wet bulb 
tempera- 
ture 


79.9 

78,6 

79.3 

79.1 


80.3 
79.9 

79 .4 
79.1 

78.3 

73.4 


1 « 8 

00.3 

2.9 

79.7 

4.0 

79.1 

4*8 

73.7 

5*5 

73,3 

6*5 

77.3 

o * ^ 

30 .3 

W: * o 

04\ ->* 

oOa O 

0*4 

79.6 

s*i 

79.1 

^ o 

O fl o 

78.7 

7.7 

73.2 

4-. 5 

77. S 

5.1 

77.5 

o .. 

r-jr-? ■-> 

/ / .a 

6*5 

77.0 

7.0 

76.7 

7.8 

76.4 


Wet bulb 
teiapera- 
tur e 
rc..upe 


-L.3 

1,7 

? o 

e~» • O 
O Q 

L,} 9 f 
0*1 


0.5 

1.1 

1.7 

2.2 

2.6 


0.3 

0.4 

1.1 

1.5 

2.0 

2.7 

J.l 

0.7 

1.7 

r'. 'I 

o . o 

2.9 

2.7 

1.2 

1.6 
2.1 


Coatl, 



Date 


1st 

Augus t 


15th 

August 


1st 

Sspteniber 


15th 

September 


trivendrum city 


Prob0.bi~ 

Xity 


Dry bulb 
teiiraera.-- 
ture 



ture 

raj.i:_,e 


Wet bulb 
tem2Dera-- 
tiir e 


99.5 

3-.; , 9 

99.0 

S< : . 6 

97.5 

S' -l: . 2 

95.0 

■84^0 

90.0 

33.7 

75.0 

83.3 

99.5 

.■ 84.4 

99,0 

O.', T 

oU , J. 

97.6 

33.9 

95.0 

83.7 

90.0 

a -■ cr 

Oi_) . o 

75.0 

8-3,2 


99.5 

86.9 

99.0 

06.4 

97.5 

85.8 

95.0 

85.4 

90.0 

85.0 

75.0 

S‘1,4 

99.5 

87.6 

99.0 

37.1 

97.5 

33.6 

9o,0 

86.2 

80.0 

r;, 4 - 

* O 

75.0 ■ 



5.6 

78.2 

5.9 

77.9 

6.3 

77.7 

6.6 

77.5 

6.9 

77.3 

7.4 

77.0 

5.5 

79.3 

5.9 

78.9 

6.3 

73.4 

6.3 

73.1 

6.9 

77 . 3 

7.8 

77.4 

4.1 

78.7 

4.8 

73.5 

5.7 

78.2 

6.3 

73.0 

6.9 

77.3 

7.7 

77.5 

6.7 

78.7 

7.1 

78.5 

7.5 

78.1 

{ a J 

77.9 

n 

C* - 

77.3 

■'1 -1 

Ory o 



Wet bulb 
teriYJera- 
tui’i 
rail, e 


* 1 

O /] 

2.7 

2.9 

a.i 


1.9 
:3.4 

2.9 

■U • O 

o . s 

4.1 

3.0 

2.3 

2.7 

2.9 

3.2 
3 


1.7 
2.1 
2.5 

2.8 

3.1 
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